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2UJDQL]DWLRQDO FRPSOHPHQWDULWLHV DUH DQ HVVHQWLDO IDFWRU LQ WKH SURFHVV RI FUHDWLQJ
EXVLQHVV YDOXH IURP LQIRUPDWLRQ WHFKQRORJ\ ,7 LQYHVWPHQWV 2UJDQL]DWLRQDO FKDQJH
2& LV DQ LPSRUWDQW FRPSOHPHQWDULW\ 7KLV SDSHU LQYHVWLJDWHV FRPSOHPHQWDULWLHV
EHWZHHQ,7FDSLWDODQG2&LQLWLDWLYHVRIWKHILUP,WDQDO\]HVWKHSURGXFWLYLW\LPSDFWRI
GLIIHUHQW FOXVWHUV RI ,7 DQG 2& LQ WKH PDQXIDFWXULQJ DQG VHUYLFHV VHFWRUV RI WKH
HFRQRP\ 7KUHH GLPHQVLRQV RI 2& DUH VWXGLHG SURFHVV VWUXFWXUH DQG ERXQGDU\
FKDQJHV 7ZR GLVWLQFW HFRQRPHWULF DSSURDFKHV DUH DSSOLHG WR D XQLTXH DQG GHWDLOHG
VDPSOHRIILUPOHYHOREVHUYDWLRQVLQWKH1HWKHUODQGVIRUWKHSHULRG
7KH UHVXOWV UHYHDO WKDW WKH SURGXFWLYLW\ HIIHFW RI ,7 VLJQLILFDQWO\ LQFUHDVHV ZKHQ
WHFKQRORJ\ LQYHVWPHQWV DUH DFFRPSDQLHG E\ UHOHYDQW RUJDQL]DWLRQDO FKDQJHV 7KH
REVHUYHGFRPSOHPHQWDULW\HIIHFWVEHWZHHQ,7DQG2&DUHVWURQJHUIRUVHUYLFHVWKDQIRU
PDQXIDFWXULQJ ILUPV 7KH HIIHFWV EHFRPH VWURQJHU LI GLIIHUHQW W\SHV RI FKDQJH DUH
FRPELQHGZLWKHDFKRWKHUDQGIRUPFOXVWHUV,QFRQWUDVWWR,7FDSLWDOQRQ,7FDSLWDODQG
2& H[KLELW D VXEVWLWXWDELOLW\ UHODWLRQVKLS $V WR DQRWKHU ILQGLQJ RI WKH UHVHDUFK ,7








D KHDWHG GHEDWH DPRQJ HFRQRPLVWV PDQDJHPHQW VFLHQWLVWV DQG ,7 EXVLQHVV
YDOXHVFKRODUVRYHUWKHWZRODVWGHFDGHV%U\QMROIVVRQ7ULSOHWW$W
WKH ILUPOHYHO WKH GHEDWHZDV FRQFHUQHGZLWK D ³ZKDW TXHVWLRQ´ZKDW LV WKH
HIIHFW RI ,7 LQYHVWPHQW RQ ILUP SURGXFWLYLW\" 6LQFH PLGV UHVHDUFKHUV
VWDUWHG WRDGGDQRWKHUGLPHQVLRQWR WKH LQTXLU\E\DVNLQJKRZGRHV ,7DIIHFW
ILUP SHUIRUPDQFH" 7KLV ³KRZ TXHVWLRQ´ LV WKH FHQWUDO WKHPH RI UHVHDUFK WKDW
SURPRWHVGLVDJJUHJDWHGSURFHVVRULHQWHGPRGHOVRI,7YDOXHFUHDWLRQ%DUXDHW
DO.HOOH\7KHHYLGHQFH UHSRUWHGVR IDU LQ WKH OLWHUDWXUHSURYLGHV








UDLVHGZK\GRVRPHILUPV UHDSVXEVWDQWLDOEHQHILWV IURP WKHLU ,7 LQYHVWPHQWV
ZKLOH RWKHUV GRQ¶W" 7KHZK\ DVSHFW FRQFHUQV WKH DYDLODELOLW\ DQG TXDOLW\ RI
RUJDQL]DWLRQDOFRPSOHPHQWDULWLHVWKDWHQDEOHRUIDFLOLWDWHDILUPWREHQHILWPRUH
IURP LWV ,7 LQYHVWPHQW %KDUDGZDM HW DO  %UHVQDKDQ HW DO 
%U\QMROIVVRQDQG+LWW'HYDUDMDQG.RKOL$FWLYLWLHVRIILUPVGRQRW
DFWLQGHSHQGHQWO\EXWLQWHUDFWZLWKHDFKRWKHUDQGFRQVWLWXWHV\VWHPVRUFOXVWHUV
RI WLJKWO\ FRXSOHG DQG LQWHUFRQQHFWHG SUDFWLFHV ,FKQLRZVNL HW DO 
/HYLQWKDO  &RPSOHPHQWDU\ UHVRXUFHV MRLQWO\ DIIHFW RUJDQL]DWLRQDO
SHUIRUPDQFH DQG OHDG WR FRPSHWLWLYH DGYDQWDJH %U\QMROIVVRQ HW DO 
0LOJURP DQG 5REHUWV  5LYNLQ  0LVSHUFHLYHG LQWHUDFWLRQV FDQ EH
YHU\FRVWO\IRUILUPV6LJJHONRZ
&RPSOHPHQWDULWLHV H[LVW LI WKH WRWDO YDOXH DGGHG E\ FRPELQLQJ WZR RU PRUH
HFRQRPLF IDFWRUV LQ D SURGXFWLRQ V\VWHP H[FHHGV WKH YDOXH WKDW ZRXOG KDYH




RUJDQL]DWLRQRI WKHZRUNDQGGHVLJQRIFRPSHQVDWLRQV\VWHPVDFFRXQW IRU WKH
PDMRULW\RIWKHVHVWXGLHV$UYDQLWLV%ODFNDQG/\QFK%UHVQDKDQHW
DO +LWW DQG%U\QMROIVVRQ 0XFK OHVV DWWHQWLRQ KDV EHHQ WKRXJK
SDLGWRRUJDQL]DWLRQDOFKDQJH2&(QQHQDQG5LFKWHU*LXULHWDO
0RUHRYHU WKH IRFXV LQ DYDLODEOH VWXGLHV KDV EHHQ WKH ILUP¶V LQWHUQDO
RUJDQL]DWLRQ OHDYLQJ FKDQJHV LQ WKH H[WHUQDO UHODWLRQV RI WKH ILUP GXH WR ,7
XVHDQXQGHUUHVHDUFKHGSKHQRPHQRQ
7KLVSDSHUFRQWULEXWHVWRWKHOLWHUDWXUHLQWZRZD\V)LUVWLWHPSLULFDOO\DVVHVVHV




DQG LWV UHODWLRQV ZLWK H[WHUQDO DFWRUV WDNLQJ LQWR DFFRXQW WKH HYLGHQFH RQ
ERXQGDU\VSDQQLQJHIIHFWVRI,7V\VWHPV+LWW3LFNHULQJDQG.LQJ
6DKD\PHWDO=DPPXWRHWDO)XUWKHUPRUHWKHSDSHUGLVWLQJXLVKHV
EHWZHHQ PDQXIDFWXULQJ DQG VHUYLFHV ILUPV ZKLFK DUH H[SHFWHG WR UHYHDO
GLIIHUHQWGHJUHHVRIFRPSOHPHQWDULW\DQGSDWWHUQVRIFOXVWHULQJEHWZHHQ,7DQG
2&7KLV LV LQ OLQHZLWK WKHJHQHUDODUJXPHQW WKDWFRPSOHPHQWDULWLHVEHWZHHQ
WHFKQRORJLFDO DQG QRQWHFKQRORJLFDO DVSHFWV RI WKH ILUP DQG SDWWHUQV RI
RUJDQL]DWLRQDOFKDQJHDUH LQIOXHQFHGLIQRWGHWHUPLQHGE\ WKHQDWXUHRIILUP
SURFHVVHV DQG RXWSXWV 6HFRQG LW SURSRVHV D QHZ PHWKRG WR PRGHO
FRPSOHPHQWDULWLHVEHWZHHQ,7DQG2&VXFKWKDWHQDEOLQJHIIHFWVRI,7DUHDOVR
DFFRXQWHG IRU LQ DGGLWLRQ WR LWV FRPSOHPHQWDULW\ HIIHFWV :KHQ PRGHOLQJ
FRPSOHPHQWDULWLHV LV FRQFHUQHG WKLV PHWKRG LV DQ DWWHPSW WR LQFRUSRUDWH





WR EXLOG WKH UHVHDUFK FRQVWUXFWV 7KH ILQGLQJV LQGLFDWH WKDW VWURQJ
FRPSOHPHQWDULW\ H[LVWV EHWZHHQ ,7 DVVHWV DQG FKDQJH LQLWLDWLYHV RI WKH ILUP

6LPLODU FRPSOHPHQWDULWLHV DUH QRW IRXQG ZKHQ FRQYHQWLRQDO W\SHV RI FDSLWDO
LQVWHDG RI ,7 FDSLWDO DUH FRQVLGHUHG:H REVHUYH WKDW FRPSOHPHQWDULWLHV DUH
VWURQJHU ZKHQ ,7 LQYHVWPHQWV DUH FRPELQHG ZLWK PXOWLSOH W\SHV RI
RUJDQL]DWLRQDO FKDQJH DW WKH VDPH WLPH 7KLV SRLQW WR SRWHQWLDO LQWHUUHODWLRQV
DPRQJ GLIIHUHQW W\SHV RI 2& &RPSDULQJ GLIIHUHQW LQGXVWULHV UHYHDOV WKDW
VHUYLFHV ILUPV LQ JHQHUDO HQMR\ VWURQJHU FRPSOHPHQWDU\ HIIHFWV WKDQ
PDQXIDFWXULQJ ILUPV GR )XUWKHUPRUH WKH ILQGLQJV ZLWQHVV WZR GLIIHUHQW
FKDQJHUHODWHGUROHVIRU,7,QPDQXIDFWXULQJVHFWRUV,7LVIRXQGWREHPDLQO\D
GULYHURU LQLWLDWRURI FKDQJHZKLOH LQ VHUYLFHV VHFWRUV LW SULPDULO\ VXSSRUWVRU
FRPSOHPHQWVFKDQJH
6HFWLRQ  UHYLHZV WKH OLWHUDWXUH GHYHORSV WKH WKHRUHWLFDO DQG HPSLULFDO
EDFNJURXQG RI WKH UHVHDUFK DQG IRUPXODWHV WKH K\SRWKHVHV ,Q VHFWLRQ 
HPSLULFDO PRGHOV DUH GHYHORSHG DQG HFRQRPHWULF PHWKRGV DUH SUHVHQWHG ,Q
VHFWLRQZHGHVFULEHWKHGDWDDQGFRQVWUXFWLRQRIYDULDEOHV6HFWLRQUHSRUWV
WKHUHJUHVVLRQUHVXOWV5HIOHFWLRQRQWKHK\SRWKHVHVE\LQWHUSUHWLQJWKHUHVXOWVLV





2UJDQL]DWLRQDO FKDQJH LV D FRQFHSW WKDW FRYHUV WKUHH SULPDU\ GLPHQVLRQV
$UPEUXVWHUHWDO:KLWWLQJWRQHWDOFKDQJHVLQRUJDQL]DWLRQDO
SURFHVVHV 2&3  VWUXFWXUHV 2&6 DQG  ERXQGDULHV 2&% 3URFHVV
FKDQJHV DUH PRGLILFDWLRQV RI WKH LQWHUQDO URXWLQHV SURGXFWLRQ SURFHVVHV
VHUYLFHGLVWULEXWLRQ PHWKRGV KXPDQ UHVRXUFH PDQDJHPHQW FRPPXQLFDWLRQV
RSHUDWLRQVDQGVXSSRUWDFWLYLWLHVRIWKHILUP$PRQJRWKHUVEXVLQHVVSURFHVVUH
HQJLQHHULQJ +DPPHU DQG &KDPS\  TXDOLW\ FLUFOHV DQG WRWDO TXDOLW\
PDQDJHPHQW /DZOHU HW DO  =HOO  OHDQ SURGXFWLRQ MXVWLQWLPH
PDQXIDFWXULQJ 6KDK DQG :DUG  :KLWH HW DO  DQG NQRZOHGJH
PDQDJHPHQW$ODYLDQG/HLGQHUOHDGWRSURFHVVFKDQJHV
6WUXFWXUH FKDQJHV UHIOHFWPRGLILFDWLRQRI WKH VWUXFWXUDO HOHPHQWV RU IXQFWLRQDO
GLYLVLRQVRIWKHRUJDQL]DWLRQGXHWRUHRUJDQL]DWLRQHIIRUWVLQWURGXFWLRQRIQHZ
PDQDJHPHQW PHWKRGV RU VLJQLILFDQW FKDQJHV LQ VWUDWHJ\ ([DPSOHV LQFOXGH




%RXQGDU\FKDQJHVGHQRWHVLJQLILFDQW UHIRUPV LQ WKH UHODWLRQVRI WKH ILUPZLWK
RWKHURUJDQL]DWLRQVVXFKDVSXEOLF LQVWLWXWHVFXVWRPHUV VXSSOLHUVFRPSHWLWRUV
RUEXVLQHVVSDUWQHUV7KHVHFKDQJHVWUDQVFHQGWKHIRUPDOERXQGDULHVRIWKHILUP
DQG PDQLIHVW WKHPVHOYHV LQ IRU LQVWDQFH ERXQGDU\OHVV DQG GLVDJJUHJDWHG
FRUSRUDWLRQ 'HYDQQD DQG7LFK\  =HQJHU DQG+HVWHUO\  K\SHUWH[W
RUJDQL]DWLRQ 1RQDND DQG7DNHXFKL  LQFUHDVHG UHOLDQFHRQ RXWVRXUFLQJ
VXEFRQWUDFWLQJ DQG MRLQW 5	' FROODERUDWLRQ YDQ %HHUV DQG =DQG 
:LWWLQJWRQ  IRUPDWLRQ RI VWUDWHJLF DOOLDQFHV DQG MRLQW YHQWXUHV *XODWL





ZKLFK KDV HYROYHG IURP WKH FRQWLQJHQF\ WKHRU\ 7KH FRQWLQJHQF\ WKHRU\
)LHGOHU .DVW DQG 5RVHQ]ZHLJ  2WOH\  FRQVLGHUV ³ILW´ DV DQ
HVVHQWLDOHOHPHQWLQGHVLJQLQJWKHRUJDQL]DWLRQDQGLPSURYLQJLWVSHUIRUPDQFH
,Q WKLVYLHZ WKHUHPXVWEHDFHUWDLQGHJUHHRI ILWRUPDWFKEHWZHHQSUDFWLFHV
DQGVWUDWHJLHVRIWKHILUPLQRUGHUWR\LHOGRSWLPDOUHVXOWVDQGDWWDLQFRUSRUDWH
REMHFWLYHV7KHFRQWLQJHQF\WKHRU\DGRSWVDUHGXFWLRQLVWYLHZE\FKDUDFWHUL]LQJ
WKH RUJDQL]DWLRQ DV D VHW RI ORRVHO\ FRXSOHG HOHPHQWV 2Q WKH RSSRVLWH WKH
FRQILJXUDWLRQDO WKHRU\ DGRSWV DQ DJJUHJDWHG YLHZ RI WKH RUJDQL]DWLRQ 0LOOHU




7KH FRPSOHPHQWDULWLHV OLQH RI WKRXJKW RULJLQDWHV IURP WKHZRUN RI0LOJURP
5REHUWVDQGWKHLUFRDXWKRUVLQHDUO\V0LOJURPDQG5REHUWV
DQG0LOJURPHWDO,WLVIXUWKHUDGYDQFHGE\DPRQJRWKHUV$PLW
DQG 6FKRHPDNHU  %U\QMROIVVRQ DQG 0HQGHOVRQ  DQG 5DGQHU
 &RPSDUHG ZLWK WKH FRQILJXUDWLRQDO WKHRU\ WKH WKHRU\ RI
FRPSOHPHQWDULWLHV FRQFHLYHV WKH G\QDPLFV RI RUJDQL]DWLRQDO WUDQVIRUPDWLRQ D
PRUH FRPSOH[ SKHQRPHQRQ VXFK WKDW FKDQJLQJ RQO\ D IHZ RI WKH V\VWHP
HOHPHQWV WR WKHLU RSWLPDO YDOXHV PD\ QRW JHQHUDWH WKH EHQHILWV WKDW FDQ EH
DFKLHYHG WKURXJK D IXOO\ FRRUGLQDWHG PRYH RU PD\ HYHQ UHVXOW LQ QHJDWLYH
SD\RIIV0LOJURPDQG5REHUWV7KLVVXJJHVWVWKDWDSDUWLDORUSLHFHPHDO
LPSOHPHQWDWLRQ RI RUJDQL]DWLRQDO FKDQJH PLJKW OHDG WR ZRUVH RXWFRPHV
FRPSDUHG WR WKH XQFKDQJHG VWDWXV TXR 0RUHRYHU WKH FRPSOHPHQWDULWLHV
SHUVSHFWLYH V\VWHPDWLFDOO\ LQYHVWLJDWHV WKHFRQWULEXWLRQRI LQGLYLGXDO HOHPHQWV
WR SHUIRUPDQFH RI WKH ZKROH ZKLOH WKH FRQILJXUDWLRQDO WKHRU\ WUHDWV
FRQILJXUDWLRQV DV D EODFN ER[ 7KLV LPSURYHPHQW LV ZRUWKZKLOH DV SUDFWLFHV
PLJKWUHYHDODSRVLWLYHFRQWULEXWLRQWRSHUIRUPDQFHZKHQWKH\DUHFRXSOHGZLWK





DSSURDFK IRU PRGHOLQJ DQG WHVWLQJ FRPSOHPHQWDULWLHV ZKLFK JDYH ULVH WR D
QXPEHU RI HPSLULFDO SXEOLFDWLRQV RQ WKH WRSLF RI FRPSOHPHQWDULWLHV VLQFH WKH
VHFRQG KDOI RI V (QQHQ DQG 5LFKWHU  6RPH RI WKH SDSHUV RQ
RUJDQL]DWLRQDOFRPSOHPHQWDULWLHVIRFXVRQWKHLQWHUDFWLRQEHWZHHQ,7DQGQRQ
,7 1,7 UHVRXUFHV RI WKH ILUP 7KH JHQHUDO LGHD LV WKDW ,7 UHVRXUFHV DUH
HPEHGGHGDQGEXQGOHG WRJHWKHUZLWKQRQ,7 UHVRXUFHV:KHQ LW FRPHV WR WKH
FKRLFHRIVSHFLILFQRQ,7UHVRXUFHVPRVWRIVWXGLHVIRFXVRQ WKHVNLOODQG




$ IHZ RWKHU QRQ,7 UHVRXUFHV KDYH DOVR UHFHLYHG DWWHQWLRQ LQ WKH OLWHUDWXUH
%DVHG RQ GDWD IURP  $PHULFDQ PDQXIDFWXUHUV %KDUDGZDM HW DO 
UHSRUWFRPSOHPHQWDULW\EHWZHHQ,6FDSDELOLW\RIWKHILUPDQGLWVLQWHUIXQFWLRQDO
DQG LQWHURUJDQL]DWLRQDO FRRUGLQDWLRQ PHFKDQLVPV PDQLIHVWHG LQ PDUNHWLQJ
PDQXIDFWXULQJ DQG VXSSO\ FKDLQ SURFHVVHV 7KHLU UHVXOWV LQGLFDWH WKDW WKHVH
FRPSOHPHQWDULW\ HIIHFWV DUH VLJQLILFDQW SUHGLFWRUV RI PDQXIDFWXULQJ
SHUIRUPDQFH8VLQJGDWDIURP86ILUPVIURPWR$UDODQG:HLOO
GHPRQVWUDWHWKDWILUPVGHULYHDGGLWLRQDOYDOXHIURPWKHLU,7LQYHVWPHQWV
WKURXJK D PXWXDOO\ UHLQIRUFLQJ V\VWHP RI RUJDQL]DWLRQDO FDSDELOLWLHV WKDW DUH
EXLOW RQ FRPSOHPHQWDU\ FRPSHWHQFLHV DQG URXWLQHV LQFOXGLQJ WHFKQLFDO
EXVLQHVV DQG HQGXVHU VNLOOV PDQDJHPHQW TXDOLW\ FXOWXUH RI ,7 XVH DQG
GLJLWDOLQWHUQHWWUDQVDFWLRQVFDSDELOLW\,QDVLPLODUDWWHPSW-HIIHUVHWDO
UHO\RQDVDPSOHRIWKLUGSDUW\ORJLVWLFVILUPVDQGILQGWKDW,7DVVHWVFDQDOWHU






GLIIHUHQW DVSHFWV RI FKDQJH LV DQ XQGHUUHVHDUFKHG WRSLF $PRQJ WKH IHZ
H[LVWLQJVWXGLHV*LXULHWDOXVHDSDQHORIVPDOODQGPHGLXP,WDOLDQ
PDQXIDFWXUHUVGXULQJ7KHLUUHVXOWVVKRZWKDWIXOOFRPSOHPHQWDULW\
DPRQJ ,7 KXPDQ FDSLWDO DQG RUJDQL]DWLRQDO FKDQJH GRHV QRW DSSO\ WR VPDOO
DQGPHGLXPHQWHUSULVHV<HWWKH\IRXQGHYLGHQFHRIFRPSOHPHQWDULW\EHWZHHQ
HPSOR\HHVNLOOVDQGRUJDQL]DWLRQDOFKDQJH6LPLODUO\XVLQJDVXUYH\RI
)UHQFK PDQXIDFWXULQJ ILUPV LQ  *UHHQDQ  UHSRUWV D SRVLWLYH
FRUUHODWLRQ EHWZHHQ WHFKQRORJLFDO FKDQJH LH DGRSWLRQ RI FRPSXWHUDLGHG




7KUHH K\SRWKHVHV DUH GHYHORSHG (DFK K\SRWKHVLV DGGUHVVHV WKH LPSDFW RI
FRPSOHPHQWDULW\EHWZHHQRQHRIWKHWKUHHSULPDU\GLPHQVLRQVRIRUJDQL]DWLRQDO
FKDQJH SURFHVV VWUXFWXUH DQG ERXQGDU\ FKDQJHV DQG ,7 DVVHWV RQ D ILUP¶V







7KH QRWLRQV RI VNLOOELDVHG WHFKQLFDO FKDQJH 6%7& DQG VNLOOELDVHG RUJDQL]DWLRQDO
FKDQJH6%2&DUHDWWKHFHQWHURIWKHVHWZRVWUHDPVRIUHVHDUFK6HH$UYDQLWLV










TXDOLW\ PDQDJHPHQW 740 MXVWLQWLPH SURGXFWLRQ -,7 DQG OHDQ
PDQXIDFWXULQJ 'DYHQSRUW  0DUWLQVRQV  7KH QHZ IRUPV RI
SURGXFWLRQ SURFHVVHV DQG RUJDQL]DWLRQDO SUDFWLFHV EHQHILW IURP WKH LQFUHDVLQJ
FRPPXQLFDWLRQ FRPSXWDWLRQ DQG DXWRPDWLRQ FDSDFLW\ RI ,7 DV ZHOO DV LWV
VLJQLILFDQWFRRUGLQDWLRQ LQWHJUDWLRQDQG WUDQVIRUPDWLRQFDSDELOLW\ %KDUDGZDM
HW DO  =DPPXWR HW DO  ,Q FRQQHFWLRQ WR ,7EDVHG SURFHVV
WUDQVIRUPDWLRQ KLJKHU OHYHOV RI ,7 LQIUDVWUXFWXUH FDSDELOLWLHV DIIHFW HIILFLHQF\
DQG VXFFHVV RI EXVLQHVV SURFHVV UHGHVLJQ %35 SRVLWLYHO\ %URDGEHQW HW DO
 7KHUH LV DOVR HYLGHQFH IRU VLJQLILFDQW LQWHUPHGLDWLRQ RI SURFHVV
LQQRYDWLRQLQFUHDWLQJEXVLQHVVYDOXHIURP,7DGRSWLRQ.RHOOLQJHU=DQG
DQG YDQ %HHUV  $QRWKHU LPSRUWDQW DVSHFW RI SURFHVV FKDQJHV FRQFHUQV
NQRZOHGJH PDQDJHPHQW .0 LQLWLDWLYHV RI WKH ILUP $SSURSULDWH ,7
GHSOR\PHQWVKRXOGEHFRPELQHGDQGWKHQDOLJQHGZLWK.0SROLFLHVSUDFWLFHVRI
WKHILUPLQRUGHUWRHQVXUHHIIHFWLYHNQRZOHGJHFUHDWLRQVKDULQJDQGXWLOL]DWLRQ
WKDW IXUWKHU OHDG WR LPSURYHG RUJDQL]DWLRQDO SHUIRUPDQFH &KRL HW DO 
=DFN
7KH GLVWLQFWLYH FDSDELOLWLHV RI ,7 RQ WKH RQH KDQG DQG LQIRUPDWLRQ
FRPPXQLFDWLRQDQGFRRUGLQDWLRQLQWHQVLYHIHDWXUHVRISDUWLFXODUSUDFWLFHVVXFK
DV QHZ IRUPV RI SURGXFWLRQVHUYLFLQJ DQG.0 LQLWLDWLYHV RI WKH ILUP RQ WKH
RWKHU KDQG UHLQIRUFH HDFK RWKHU¶V LQGLYLGXDO HIIHFWV RQ ILUP SHUIRUPDQFH
$SSOLFDWLRQRI,7UHVRXUFHVWRVSHFLILFEXVLQHVVSURFHVVHVRIDILUPPD\UHVXOW
LQ UHDOL]DWLRQ RI WKHLU IXOO SRWHQWLDO YDOXH DQG WKXVPD\ OHDG WR JHQHUDWLRQ RI






• W  
• ^  










WKH ILUP GXH WR NQRZOHGJH PDQDJHPHQW LQLWLDWLYHV LQWURGXFWLRQ RI QHZ
SURGXFWLRQ PHWKRGV EXVLQHVV SURFHVVHV RU VXSSRUW DFWLYLWLHV RU VLJQLILFDQW
DOWHUDWLRQRIWKHPIXQFWLRQDVFRPSOHPHQWVLQH[SODLQLQJILUPSHUIRUPDQFH
,QIRUPDWLRQWHFKQRORJ\DQGVWUXFWXUHFKDQJHVRIWKHILUP
+LWW DQG %U\QMROIVVRQ  DUJXH WKDW ,7 OHDGV WR EUHDNLQJ GRZQ WKH
KLHUDUFKLFDOVWUXFWXUHRIWKHILUPLQIDYRURIDV\VWHPRIGHFHQWUDOL]HGDXWKRULW\
DQG UHODWHGSUDFWLFHV ,7PDNHV LW HDVLHU DQGFKHDSHU WRJHQHUDWHSURFHVV DQG
GLVVHPLQDWH UHOHYDQW LQIRUPDWLRQ DQG NQRZOHGJH WR GLIIHUHQW OD\HUV RI WKH
RUJDQL]DWLRQZKHUHLWLVQHHGHG)XONDQG'H6DQFWLV/HRQDUGL,7
PDNHV LW DOVR SRVVLEOH DQGPRUH FRQYHQLHQW WR H[HUW UHOHYDQWPRQLWRULQJ DQG
FRQWURORYHUWKHRSHUDWLRQVRIORZHUOHYHODJHQWVZLWKRXWDQHHGIRUUHVWULFWLYH
FRPPDQGDQGFRQWURO PHFKDQLVPV =DPPXWR HW DO  =XERII 






FDQ EH DWWULEXWHG WR FRPSOHPHQWDULWLHV EHWZHHQ ,7 LQYHVWPHQWV DQG
UHRUJDQL]DWLRQDO HIIRUWV 7KLV VXJJHVWV WKDW WKH IXQGDPHQWDO FDSDELOLWLHV RI ,7
DUH HQKDQFHG ZLWKLQ RUJDQL]DWLRQDO FRQWH[WV DQG PDQDJHULDO VWUXFWXUHV WKDW
SURPRWH GHFHQWUDOL]DWLRQ HPSOR\HH HPSRZHUPHQW DQG MRE IOH[LELOLW\ ,Q
DGGLWLRQ WR VWUXFWXUDO VKLIWV UHVXOWLQJ IURP ZRUNSODFH UHRUJDQL]DWLRQ SODQV RU
DGDSWDWLRQRIQHZPDQDJHPHQWPHWKRGVFKDQJHVLQFRUSRUDWHVWUDWHJ\DUHDOVR
UHVSRQVLEOH IRU QHZ HPHUJHQW RUJDQL]DWLRQDO VWUXFWXUHV 7KHVH VWUXFWXUDO




WKH ILUP GXH WR ZRUNSODFH UHRUJDQL]DWLRQ SROLFLHV DOWHUDWLRQ RI PDQDJHPHQW




,QFRQWUDVW WR LQWUDRUJDQL]DWLRQDODVSHFWVRI2&DQGWKHLU LQWHUDFWLRQZLWK ,7
WKH LQWHURUJDQL]DWLRQDO GLPHQVLRQ KDV UHFHLYHG KDUGO\ DQ\ DWWHQWLRQ LQ WKH
VFLHQWLILF OLWHUDWXUH ,7 OHDGV WR GLVWLQFWLYH ERXQGDU\VSDQQLQJ RU EUHDNLQJ
HIIHFWV RQ WKH ILUP 7KH RQFH YHU\ ULJLG DQG XQEUHDFKDEOH ERXQGDULHV RI
EXVLQHVV DUH QRZDGD\V IDGLQJ .DQWHU  7KLV LV HQFRXUDJHG E\ UDSLG
GHYHORSPHQW DQG SUROLIHUDWLRQ RI LQIRUPDWLRQ WHFKQRORJLHV DV SUHGLFWHG E\
0DORQH HW DO  =RUQR]D DQG $OFDPL  GLVFXVV WKH UROH RI ,7 LQ
HQDEOLQJ ILUPV WR EUHDN WKHLU ERXQGDULHV DQG IRUP QHWZRUNEDVHG DQG YLUWXDO
RUJDQL]DWLRQV 6LPLODUO\ %U\QMROIVVRQ HW DO  ILQG VXSSRUWLYH HYLGHQFH
WKDW LQYHVWPHQW LQ ,7 LV VLJQLILFDQWO\ DVVRFLDWHGZLWK VXEVHTXHQW VKULQNDJH RI
WKHILUPERXQGDULHV7KHH[WHQWDQGHIILFLHQF\RI VWUDWHJLFDOOLDQFHV)DXONQHU
 QHWZRUNHG RUJDQL]DWLRQV -DUYHQSDD DQG ,YHV  VXEFRQWUDFWLQJ

5	':KLWWLQJWRQYLUWXDOQHZSURGXFWGHYHORSPHQW13'0RQWR\DHW
DO  DQG RXWVRXUFLQJ RI QRQFRUH DFWLYLWLHV VXFK DV HPSOR\HH WUDLQLQJ
SURFXUHPHQWIXQFWLRQVRUHQJLQHHULQJWDVNV*HURVNLDQG*UHJJ/HRQDUGL
DQG%DLOH\6DQNDUDQDUD\DQDQDQG6XQGDUDUDMDQDUHDOVRLQFUHDVHG
WKURXJK DSSURSULDWH H[WHUQDO ,7 V\VWHPV 7KHVH ,7EDVHG V\VWHPV VXFK DV
HOHFWURQLF GDWD LQWHUFKDQJH (', HQWHUSULVH DSSOLFDWLRQ LQWHJUDWLRQ ($,
VXSSO\ FKDLQ PDQDJHPHQW 6&0 LQWHURUJDQL]DWLRQDO V\VWHPV ,26 DQG
FRPSXWHUDLGHGHQJLQHHULQJ&$(DOORZILUPVWRVKDUHLQIRUPDWLRQDFURVVWKHLU
ERXQGDULHV LQFUHDVH YLVLELOLW\ RI LQWHUILUP DFWLYLWLHV UHGXFH WUDQVDFWLRQ DQG
PDUNHWFRRUGLQDWLRQFRVWVDQGHQDEOHFURVVERXQGDU\FROODERUDWLYHSURMHFWV











WKH ILUP GXH WR IRUPDWLRQ RI DOOLDQFHV RU 5	' SDUWQHUVKLSV RXWVRXUFLQJ RU




$ QXPEHU RI PHWKRGV H[LVW WR HPSLULFDOO\ LQYHVWLJDWH RUJDQL]DWLRQDO
FRPSOHPHQWDULWLHV 5DWKHU VLPSOH PHWKRGV DUH WKH DGRSWLRQ RU FRUUHODWLRQ
DSSURDFK DQG WKH LQWHUDFWLRQ DSSURDFK 7KH DGRSWLRQ DSSURDFK LV WKH PRVW
EDVLFPHWKRGHJ%UHVQDKDQHWDO&DUROLDQG9DQ5HHQHQ*LXULHW
DO,WUHOLHVRQUHGXFHGIRUPHVWLPDWLRQVRIWKHDGRSWLRQRIDFRPSOHPHQW
FRQGLWLRQDO RQ WKH DGRSWLRQ RI RWKHU FRPSOHPHQWV FRQWUROOLQJ IRU H[RJHQRXV
DWWULEXWHV RI WKH DGRSWHU $QRWKHU YHUVLRQ UHOLHV RQ FRQGLWLRQDO FRUUHODWLRQV
EHWZHHQ WKH UHVLGXDOV RI UHGXFHGIRUP UHJUHVVLRQV RI K\SRWKHVL]HG
FRPSOHPHQWV RQ REVHUYDEOH FRQWURO YDULDEOHV 7KLV PHWKRG VXIIHUV IURP
SRWHQWLDOVLPXOWDQHLW\RIGHFLVLRQVWRDGRSWGLIIHUHQWFRPSOHPHQWDU\UHVRXUFHV
$QRWKHU OLPLWDWLRQ LV WKDW WKLV PHWKRG VROHO\ ORRNV DW WKH LQWHUUHODWLRQVKLSV





RI VWUXFWXUDO HTXDWLRQV HJ %KDUDGZDM HW DO  %ODFN DQG /\QFK 






LQWHUDFWLRQV ZLWKRXW FRQVLGHULQJ WKH FRQWH[WXDO FRQGLWLRQV LQVLGH D V\VWHP RI
LQWHUFRQQHFWHG YDULDEOHV WKDW PLJKW SRWHQWLDOO\ LQIOXHQFH WKH UHODWLRQVKLSV










WLWLWLWLWL ,7./$< = 
)LUPRXWSXW<LWLVDIXQFWLRQRIODERU/LWQRQ,7RUFRQYHQWLRQDOFDSLWDO.LW,7
FDSLWDO ,7LW DQG WRWDO IDFWRU SURGXFWLYLW\ 7)3 $LW 7)3 FDSWXUHV DOO WKH
YDULDEOHVWKDWDIIHFWILUPRXWSXWDERYHWKHHIIHFWVRIWKHLQSXWV,WUHIOHFWVILUP




SURGXFWLYLW\ DQG WKH LQGHSHQGHQW YDULDEOHV DUH ORJV RI ODERU QRQ,7 DQG ,7
FDSLWDO

 WLQQPPWLWLWLWLWL WGVGLWNODOS εθϕδβλ ++++++= ∑ ∑ 

OSLW GHQRWHV WKH QDWXUDO ORJDULWKP RI RXWSXW SHU IXOOWLPH HTXLYDOHQW IWH
HPSOR\HH ZKLOH OLW NLW DQG LWLW GHQRWH WKH ORJDULWKPV RI WKH QXPEHU RI
HPSOR\HHVFRQYHQWLRQDOFDSLWDODQG,7FDSLWDORIILUP,DWWLPHWUHVSHFWLYHO\
6HFWRU DQG WLPH GXPPLHV DUH UHSUHVHQWHG E\ VG DQG WG UHVSHFWLYHO\ 7KH WZR
VLJPD¶V LQ  FRQWURO IRU VHFWRU DQG WLPHVSHFLILF HIIHFWV RU VKRFNV WR ODERU
SURGXFWLYLW\WKDWLQIOXHQFHDOOILUPVLQDVLQJOHLQGXVWU\RUDOOILUPVLQDVSHFLILF
\HDU )XUWKHUPRUH εLW LV DQ LLG QRUPDOO\ GLVWULEXWHG HUURU WHUP 7KH VFDOH
























WLWLWLWL WGVG6LWNOOS εθϕγδβα ++++++= ∑ ∑∑∑∑∑
= = = = 

6LWDEFG UHIHUV WR WKH VWDWH RI ILUP L DW \HDU W GHSHQGLQJ RQ WKH DGRSWLRQ RI 
GLFKRWRPRXVO\PHDVXUHG SUDFWLFHV D SURFHVV 2& E VWUXFWXUH 2& F

ERXQGDU\ 2& DQG G KLJK ,7 LQWHQVLW\ 7KH V\VWHPV DSSURDFK ZRUNV ZLWK







VRUWV RI 2& DQG DW WKH VDPH WLPH SRVVHVVHG D KLJK ,7 LQWHQVLW\ 2WKHU
FRPELQDWLRQVRISUDFWLFHVDUHGHILQHGVLPLODUO\
7KH WKHRU\ RI VXSHUPRGXODULW\ 0LOJURP DQG5REHUWV  LPSOLHV WKDW WZR
SUDFWLFHV 3DL DQG 3
D
M DUH FRPSOHPHQWDU\ WR HDFK RWKHU ZLWK UHVSHFW WR DQ








DERYH LQHTXDOLW\ SRVLWV WKDW WKHPDUJLQDO UHWXUQ RI SUDFWLFH M LV JUHDWHU RU DW
OHDVW LGHQWLFDO XQGHU WKH FRQGLWLRQ WKDW DFWLYLW\ L H[LVWV LUUHVSHFWLYH RI WKH
DGRSWLRQVWDWHRIRWKHUSUDFWLFHVWKDWPD\LQIOXHQFHI,QFDVHRIIRXUSUDFWLFHV















































WKDW ³,7 LV QRW VLPSO\ D WRRO IRU DXWRPDWLQJ H[LVWLQJ SURFHVVHV EXW PRUH
LPSRUWDQWO\ LVDQHQDEOHURIRUJDQL]DWLRQDOFKDQJHV WKDWFDQ OHDG WRDGGLWLRQDO
SURGXFWLYLW\JDLQV´6LPLODUO\=DPPXWRHWDO DWWULEXWH WKHFDSDFLW\RI
,7 WR LQGXFH RU VXSSRUW RUJDQL]DWLRQDO FKDQJH WR LWV DIIRUGDQFHV VXFK DV
YLVXDOL]LQJ ZRUN SURFHVVHV DQG SURYRNLQJ YLUWXDO FROODERUDWLRQ $GRSWLRQ RI







UHSRUWHG WR HQDEOH RUJDQL]DWLRQDO FKDQJH &RORPER DQG 'HOPDVWUR 
/HRQDUGL




DGRSW D EXQGOH RI FRPSOHPHQWDU\ VWUDWHJLHV RUJDQL]DWLRQDO SUDFWLFHV DQG
DGYDQFHG WHFKQRORJLHVDOO WRJHWKHU$UDODQG:HLOO  ILQGHYLGHQFHIRUD
VLPXOWDQHRXV LQWHUUHODWLRQ VXFK WKDW ILUPV ZLWK D KLJK ,7 LQWHQVLW\ WHQG WR
GHYHORSRUJDQL]DWLRQDOFDSDELOLWLHVPRUHLQWHQVLYHO\DQGDWWKHVDPHWLPHILUPV
ZLWKVWURQJRUJDQL]DWLRQDOFDSDELOLWLHVGHPDQGPRUH,7
7R RYHUFRPH WKHVH FRQFHUQVZH H[WHQG WKH V\VWHPV DSSURDFK DQG GHYHORS D






























ZHRQO\REVHUYHZKHWKHURUQRW D ILUPKDVH[SHULHQFHGD FHUWDLQ W\SHRI2&
























WKH ILUP KDV KDG SURFHVV VWUXFWXUH DQG ERXQGDU\ FKDQJHV UHVSHFWLYHO\ 7KH
V\VWHPLVDWULYDULDWHSURELWPRGHOZLWK a  ∑′′′′′′′= 1WLWLWLWL εεεε 




FDOFXODWHG IURP WKH ILUVW VWDJH DQG WHPRGHO LV H[WHQGHGZLWK LQWHUDFWLRQV RI
WKHVH SURSHQVLWLHVZLWK WKH FDSLWDO LQSXWV3URSHQVLWLHV DUH FDOFXODWHG IRU HDFK









WKH D YDOXH EHWZHHQ  DQG  3U[ \ ]∈  >@ ZKHUH [ \ ]∈^ ` DUH
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
,Q DGGLWLRQ WR HVWLPDWLQJ PRGHOV  DQG  IRU WKH V\VWHPV DSSURDFK DQG
PRGHOV  DQG  IRU WKH WZRVWDJH DSSURDFK ZH DOVR GHULYHG D YHUVLRQ RI







/DUJHVFDOHHPSLULFDO VWXGLHVDUHVFDUFH LQ WKH ILHOGRI ,6 6LUFDUHWDO
'DWDVHWV FRQWDLQLQJ REVHUYDWLRQV VXLWDEOH IRU ILUPOHYHO DQDO\VLV DUH HYHQ
VFDUFHUDVFRPSDUHGWRWKRVHVXLWDEOHIRULQGXVWU\OHYHOVWXGLHV6LUFDUDQG&KRL
)RU WKHSXUSRVHRI WKLV UHVHDUFKZHGHYHORSHGDXQLTXHDQGH[WHQVLYH
SDQHOGDWDVHW IRU WKH1HWKHUODQGVFKDUDFWHUL]HGE\ WKUHHIHDWXUHV)LUVW LW LVD
ODUJH UHSUHVHQWDWLYH VDPSOH RI  ILUPOHYHO REVHUYDWLRQV IURP GLIIHUHQW
HQWHUSULVH VL]H FODVVHV LH VPDOO PHGLXP DQG ODUJH RYHU PRVW HFRQRPLF
VHFWRUVVHFWRUVDWGLJLW(XURVWDW1$&(UHYDQGDORQJLWXGLQDOWLPH




FRXQWULHV6HFRQG LQFRQWUDVW WRHDUOLHUVWXGLHVWKDWXVHFURVVVHFWLRQGDWD WKH
VL]HDQG WLPHVHULHVQDWXUHRI WKHSDQHOXVHG LQ WKLV VWXG\DOORZV WRGHDOZLWK
LGHQWLILFDWLRQ DQG HQGRJHQHLW\ SUREOHPV DQG DWWDLQ FRQVLVWHQW DQG SUHFLVH
HVWLPDWLRQV 7KLUG WKH WLPH VSDQ DQDO\]HG LV DQ LQWHUHVWLQJ SHULRG FRYHULQJ
VXEVWDQWLDOGHYHORSPHQWV DVZHOO DV VWDJQDWLRQV LQ ,7 VSHQGLQJDQG ,7UHODWHG
2&WKDWKDSSHQHGSULRUDQGVXEVHTXHQWWRWKHGRWFRPEXEEOHEXUVWLQ
7KH SDQHO LV WKH UHVXOW RI OLQNLQJ  LQGLYLGXDO GDWDVHWV FRYHULQJ DQQXDO
ILQDQFLDO GDWD DQG SURGXFWLYLW\ VWDWLVWLFV RI ILUPV 36 6XUYH\V 
DQQXDO GDWD RQ LQYHVWPHQWV E\ W\SH RI DVVHWV ,19 6XUYH\V  EL
DQQXDO GDWD RQ LQQRYDWLRQ LQSXW WKURXJKSXW DQG RXWSXW &,6 6XUYH\V 
DQGELDQQXDOGDWDRQ5	'H[SHQGLWXUHVDQG
SHUVRQQHO 5'6XUYH\V      7KHSDQHO KDV
EHHQ VXSSOHPHQWHG ZLWK VHFWRUDO 1DWLRQDO $FFRXQWV 1$ GDWD VXFK DV
















,7 DQG QRQ,7 FDSLWDO VWRFNPHDVXUHV DUH FRQVWUXFWHG EDVHG RQ WKH 3HUSHWXDO
,QYHQWRU\0HWKRG3,0XVLQJLQYHVWPHQWGDWDDQGSULFHLQGLFHVIRULQYHVWPHQW
JRRGV 7KH VWRFNIORZ UHODWLRQ IRU FDSLWDO JRRG RI W\SH F DW WKH EHJLQQLQJ RI
SHULRGWIRUILUP,*FLWUHDGV







WKDW FDSLWDO LQYHVWPHQWV WDNH WLPH DIWHU WKHLU LQVWDOODWLRQ EHIRUH WKH\ EHFRPH
SURGXFWLYHDQGSDUWRIWKHILUP¶VEXQGOHRIHIIHFWLYHLQSXWV,QRWKHUZRUGV*FLW
LV DQ LQGLFDWRU RI  D ILUP¶V FDSLWDO LQSXW GXULQJ SHULRG W PHDVXUHG DW WKH
EHJLQQLQJ RI WKH SHULRG RU DOWHUQDWLYHO\ HQG RI WKH SUHYLRXV SHULRG
7KHUHIRUHZHFDQFRQVLGHU LQYHVWPHQWFDSLWDO WREHH[RJHQRXV IRUH[SODLQLQJ
SURGXFWLYLW\LQ\HDUW


























































FDOFXODWLQJ WKH FDSLWDO VWRFNV )LUP¶V L FDSLWDO DW WLPH W LV RQO\ FRQVWUXFWHG LI D




,QYHVWPHQW 6XUYH\V ,7 LQYHVWPHQW LQFOXGHV H[SHQGLWXUHV LQ ERWK FRPSXWHU
KDUGZDUH DQG VRIWZDUH 1RQ,7 LQYHVWPHQW FDSWXUHV DOO RWKHU W\SHV RI
LQYHVWPHQW LQ IL[HG DVVHWV 6LPLODU WR RXWSXW PHDVXUHV QRPLQDO LQYHVWPHQW
ILJXUHV QHHG WR EH WUDQVIRUPHG WR UHDO ILJXUHV XVLQJ DSSURSULDWH LQYHVWPHQW
GHIODWRUV7KLVKDVEHHQDFKLHYHGE\DSSO\LQJ1$SULFHLQGLFHVIRULQYHVWPHQW
JRRGVDW WKHGLJLW1$&(VHFWRU OHYHO'HIODWRUVIRU ,7LQYHVWPHQWDUHEDVHG
RQ KDUPRQL]HG KHGRQLF WHFKQLTXHV WR DGMXVW IRU TXDOLW\ LPSURYHPHQWV RI ,7
JRRGV)LJXUHGHSLFWVWKHGHYHORSPHQWRIRXWSXWDQGLQYHVWPHQWGHIODWRUVRYHU
WKH FRXUVH RI WLPH 7KH LQGH[ QXPEHUV VKRZQ LQ WKH ILJXUH DUH ZHLJKWHG









 LPSOLFLWO\ DVVXPHV D VWHDG\JURZWKRI LQYHVWPHQW RYHU D ORQJSHULRG DQ









LPSRUWDQW WR GLVWLQJXLVK EHWZHHQ WKH SULFH HIIHFWV RI XVH DQG REVROHVFHQFH
6WDWLVWLFV&DQDGD&RPSXWHUVIRULQVWDQFHPD\XQGHUJRUHODWLYHO\OLWWOH




WKH DYHUDJH UDWHV RI GHSUHFLDWLRQ IRU ,7 DQG QRQ,7 FDSLWDO RYHU WLPH 7KHVH





















,QGXVWU\ DSSHDU WR EH WKH VHFWRUV ZLWK WKH KLJKHVW  DQG ORZHVW 
GHSUHFLDWLRQUDWHVIRUQRQ,7FDSLWDOUHVSHFWLYHO\








2& YDULDEOHV 2&3 2&6 DQG 2&% WKH YDULDEOHV RI PDLQ LQWHUHVW LQ WKH
SUHVHQWVWXG\DUHGXPP\YDULDEOHVFDSWXULQJWKHWKUHHSULPDU\GLPHQVLRQVRI
RUJDQL]DWLRQDO FKDQJH 6XFK D PXOWLGLPHQVLRQDO PHDVXUH DOORZV IRU




2&3 WDNHV WKH YDOXH  LI WKH ILUP KDV LQWURGXFHG VLJQLILFDQW FKDQJHV RU
LPSURYHPHQWV LQLWV LQWHUQDOEXVLQHVVSURFHVVHVDVDFRQVHTXHQFHRIHLWKHU
LPSOHPHQWDWLRQ RI QHZ RU VLJQLILFDQWO\ LPSURYHG SURGXFWLRQ SURFHVVHV RU
WHFKQRORJLHVRSHUDWLRQDOURXWLQHVRUVXSSRUWDFWLYLWLHVRULPSOHPHQWDWLRQRI
NQRZOHGJHPDQDJHPHQWV\VWHPVRUSROLFLHV7KHSRVWZDYHVRI&,6LH
  DQG  LQFOXGH VHSDUDWH TXHVWLRQV FRYHULQJ







2WKHU URDG WUDQVSRUW YHKLFOHV  5DLOURDG WUDQVSRUW YHKLFOHV  :DWHU WUDQVSRUW
YHKLFOHV $LU WUDQVSRUW YHKLFOHV &RPSXWHUV DQG RWKHU KDUGZDUH 0DFKLQHU\
DQG RWKHU HTXLSPHQW  &XOWLYDWHG DVVHWV HJ SODQWV  2WKHU PDWHULDOWDQJLEOH




2&6 WDNHV WKH YDOXH  LI WKH ILUP KDV LQWURGXFHG VLJQLILFDQW FKDQJHV RU
LPSURYHPHQWV LQ LWV LQWHUQDORUJDQL]DWLRQDO VWUXFWXUHV DV D FRQVHTXHQFHRI 
QHZRUIXQGDPHQWDOO\FKDQJHGFRUSRUDWHVWUDWHJLHVLPSOHPHQWDWLRQRIQHZ
DGYDQFHG PDQDJHPHQW WHFKQLTXHV RU  UDGLFDO UHRUJDQL]DWLRQV 3UH
ZDYHV RI &,6 LQFOXGH VHSDUDWH TXHVWLRQV RQ WKHVH DVSHFWV ZKLOH SRVW
ZDYHVFRPELQHWKHPLQDVLQJOHTXHVWLRQ

2&% WDNHV WKH YDOXH  LI WKH ILUP KDV LQWURGXFHG VLJQLILFDQW FKDQJHV RU
LPSURYHPHQWV LQ LWV ERXQGDULHVZLWK H[WHUQDO SDUWLHV DV D FRQVHTXHQFH RI 
LQWURGXFWLRQRIQHZRUVLJQLILFDQWO\LPSURYHGPDUNHWLQJFRQFHSWVRUVWUDWHJLHV
GLVWULEXWLRQ PHWKRGV RU VDOHV FKDQQHOV HJ IUDQFKLVLQJOLFHQVLQJ RU
LQWHUQHWGLUHFW VDOHV  DGRSWLRQ RI FRRSHUDWLYH DUUDQJHPHQWV RU IRUPDO
SDUWQHUVKLSV ZLWK WKLUG SDUWLHV HJ FXVWRPHUV VXSSOLHUV FRPSHWLWRUV RU
XQLYHUVLWLHV RU  UDGLFDO DOWHUDWLRQ RI WKH ILUP¶V UHODWLRQV ZLWK RWKHU
HQWHUSULVHVRUSXEOLFLQVWLWXWLRQVWKURXJKHJDOOLDQFHVRXWVRXUFLQJRIIVKRULQJ
RU VXEFRQWUDFWLQJ 7KH ILUVW WZR FRPSRQHQWV DUH TXHVWLRQHG LQ DOO ZDYHV RI
&,6ZKLOHWKHWKLUGRQHLVRQO\DYDLODEOHLQSRVWZDYHV

&,6 LV D ELDQQXDO VXUYH\ 7KH DERYH TXHVWLRQV UHODWHG WR 2& YDULDEOHV DUH
EHLQJVXUYH\HGHYHU\WZR\HDUVDERXWWKHVWDWXVRIWKHILUPZLWKLQWKHSUHYLRXV
WULHQQLXP )RU H[DPSOH WKH ODVW ZDYH RI &,6 XVHG LQ WKH SUHVHQW VWXG\ ZDV
FRQGXFWHG DW HDUO\  DQG DVNHG DERXW LQQRYDWLRQ DFWLYLWLHV DQG
RUJDQL]DWLRQDOFKDQJHVGXULQJWKH\HDUSHULRG,IDILUPLQGLFDWHV
WKDW LWKDVXQGHUJRQHVRPHVRUWRI2&GXULQJ WKLVSHULRGZHDVVXPH WKDW WKH
YDOXH RI DVVRFLDWHG2& YDULDEOH LV WUXH IRU WKH WKUHH \HDUV RI WKH SHULRG LH
DQG:HFRQVLGHUWKLVDVDYDOLGVXSSRVLWLRQDV2&LQLWLDWLYHV
DUHQRWRQHWLPH LQVWDQWDQHRXVEXWRQJRLQJSURMHFWVWKDWPLJKW ODVWIRUD ORQJ
WLPH EHIRUH WKH\ FRPSOHWH $V WR WKH LVVXH RI WLPHODJV VXSSRVH D ILUP KDV
UHVSRQGHGSRVLWLYHO\WRDNLQGRI2&LQWKHZDYHRI&,6:KHQW 
 SURGXFWLYLW\ RI WKH ILUP LVPHDVXUHG DW WKH HQG RI  FDSLWDO LQSXWV







W\SHV RI RUJDQL]DWLRQDO FKDQJH LQWR DFFRXQW ZH HPSOR\ FRQILUPDWRU\ IDFWRU
DQDO\VLV&)$3ULQFLSDO$[LV)DFWRULQJ3$)DQG.DLVHU&ULWHULRQDUHXVHGWR
H[WUDFW IDFWRUV $ &URQEDFK
V DOSKD RI  LQGLFDWHV WKDW ZH FDQ DWWDLQ D


 ,Q WKLV UHVHDUFK ZH IROORZ WKH IROORZLQJ VFKHPH ZKHQ DSSO\LQJ WKH ORJLFDO 25
RSHUDWRU WR LQGLYLGXDO VXEFRPSRQHQWVRUTXHVWLRQVRIDFRQVWUXFW IRU LQVWDQFHZKHQ
FRQVWUXFWLQJ 2&3 2&6 DQG 2&% 7KH FRQVWUXFW LV  LI WKH UHVSRQVH WR DQ\ RI WKH
FRUUHVSRQGLQJVXEFRPSRQHQWVLV³<HV´DQGLIWKHDQVZHUWRDOORIWKHPLV³1R´,WLV





UHOLDEOH DQG FRQVLVWHQW VFRUH 2QH VLQJOH IDFWRU ZLWK HLJHQYDOXH JUHDWHU WKDQ
RQH DFFRXQWLQJ IRU  RI YDULDQFH ZDV H[WUDFWHG Q   $ .02
PHDVXUHRILQGLFDWHVDVDWLVIDFWRU\VDPSOLQJDGHTXDF\)LQDOO\%DUWOHWW¶V









 ILUPREVHUYDWLRQV7KHDYHUDJH ILUP LQ WKH VDPSOHKDVHPSOR\HHV
DQGJHQHUDWHVDQDQQXDO¼DQG¼PLOOLRQLQWXUQRYHUDQGYDOXHDGGHG
7KHDYHUDJH ILUPKDV¼PLOOLRQ LQ WRWDOFDSLWDO IURPZKLFK¼PLOOLRQ
FDQEHFRQVLGHUHGDVQRQ,7FDSLWDO WKLVPDNHV WKH VKDUHRI ,7FDSLWDO LQ WKH
VDPSOH DERXW  RQ DYHUDJH 7KH ,7 FDSLWDO RI WKH DYHUDJH ILUP KDV
H[SHULHQFHGDQDQQXDOJURZWKRIGXULQJWKHWLPHVSDQZKLOHLQ
WKH VDPH SHULRG QRQ,7 FDSLWDO KDV RQO\ JURZQ E\  DQQXDOO\ 6L[W\VHYHQ






 UHVSHFWLYHO\ 2VWHUPDQ  DQG :LWWLQJWRQ HW DO  UHSRUW
FRPSDUDEOH\HWVOLJKWO\KLJKHUSURSRUWLRQVIRUWKHLUVXUYH\VRI$PHULFDQDQG
(XURSHDQ HQWHUSULVHV UHVSHFWLYHO\ 7KHVH VXUYH\V SULPDULO\ LQFOXGH ODUJH


























































































d   



















































































































































JURXSEHLQJ VOLJKWO\ ODUJHU7KH VL]H GLVWULEXWLRQ WKRXJK LVPXFKGLYHUVH IRU




FRXQWHUSDUWV SHU XQLW RI FDSLWDO VHUYLFHV ILUPV DUH WKUHH WLPHV PRUH ,7
LQWHQVLYH $QRWKHU QRWDEOH GLIIHUHQFH LV WKH VSUHDG RI ,7 LQWHQVLW\ DPRQJ
FRPSDQLHVZKLFKLVPXFKODUJHUDPRQJVHUYLFHVILUPV+HQFHWKHUHDUHPRUH
UHPDUNDEOHGLIIHUHQFHVDPRQJVHUYLFHVWKDQPDQXIDFWXULQJILUPVZLWKUHVSHFWWR
WKHLU ,7RULHQWDWLRQ :KLOH WKH JURZWK UDWH RI QRQ,7 FDSLWDO LV FRPSDUDEOH
EHWZHHQWKHWZRLQGXVWULHVVHUYLFHVILUPVKDYHH[SHULHQFHGDJUHDWHUJURZWKLQ
WKHLUVWRFNRI,7FDSLWDORYHUWKHSHULRG)XUWKHUPRUHPDQXIDFWXUHUV
VHHP WR EH PRUH DJJUHVVLYH DGRSWHUV RI RUJDQL]DWLRQDO WUDQVIRUPDWLRQV WKDQ
VHUYLFH SURYLGHUV RUJDQL]DWLRQDO FKDQJHV RI DQ\ W\SH HVSHFLDOO\ SURFHVV DQG
ERXQGDU\ FKDQJHV DUH PRUH FRPPRQ DPRQJ PDQXIDFWXULQJ FRPSDQLHV <HW
WKHVSUHDGRI2&LVPRUHRUOHVVWKHVDPHEHWZHHQWKHWZRVHFWRUV
7KH FRYHUDJH RI ERWK PDQXIDFWXULQJ DQG VHUYLFHV LQGXVWULHV HQDEOHV XV WR
FRQGXFW DFRPSDUDWLYH VWXG\ WRXQYHLO WKHPDMRUGLIIHUHQFHV LQ FUHDWLQJYDOXH

IURP ,7 LQYHVWPHQWV EHWZHHQ WKHVH WZR EUDQFKHV RI WKH HFRQRP\ 7DEOH 
GHPRQVWUDWHV WKH VHFWRUDOGLVWULEXWLRQRI WKH VDPSOH2XU VDPSOH FRQVLVWV RI
 PDQXIDFWXULQJ  VHUYLFHV DQG  FRQVWUXFWLRQ ILUPV ,W UHSUHVHQWV
DOPRVW DOO PDMRU PDQXIDFWXULQJ LQGXVWULHV DOWKRXJK WKH ,7XVLQJ VHFWRUV DUH
EHWWHU UHSUHVHQWHG WKDQ WKH ,7SURGXFLQJ VHFWRUV 7KH VHUYLFHV VHFWRU RI WKH
VDPSOH LV OHVV UHSUHVHQWDWLYH $ QXPEHU RI YHU\ LQWHQVLYH XVHUV RI ,7 DQG
DGRSWHUV RI 2& VXFK DV WKH ILQDQFLDO VHFWRU WHOHFRP VHUYLFHV DQG
PHGLDHQWHUWDLQPHQWLQGXVWU\DUHPRVWO\PLVVLQJ:HH[SHFWWKDWLIWKHVDPSOH
UHSUHVHQWHG WKHVHPLVVLQJLQGXVWULHV WKHGLIIHUHQFH LQ WKH OHYHORI,7LQWHQVLW\
EHWZHHQ WKHVHUYLFHVDQGPDQXIDFWXULQJ ILUPVZRXOGEHHYHQ ODUJHUZKLOH WKH
















































5HJUHVVLRQ  LQ 7DEOH  UHSRUWV WKH UHVXOWV RI HVWLPDWLQJ PRGHO  IRU WKH
ZKROH VDPSOH $ DV ZHOO DV IRU PDQXIDFWXULQJ 0 DQG VHUYLFHV 6 7KH
PRGHOLVHVWLPDWHGXVLQJERWKWKHPD[LPXPOLNHOLKRRGHVWLPDWRU0/(DQGWKH


















































































































































































































































































































































































































































0RGHO/57HVW     
6DPSOHV $ $OO 0 0DQXIDFWXULQJ 66HUYLFHV &OXVWHU DEFG GHQRWHV 6DEFG LQ PRGHO 
ZKHUH D E F DQG G LQGLFDWH SURFHVV 2& VWUXFWXUH 2& ERXQGDU\ 2& DQG KLJK ,7 LQWHQVLW\
UHVSHFWLYHO\6LPLODUO\FOXVWHU[\LVFRQVWUXFWHGEDVHGRQWKHRYHUDOO2&LQGLFDWRUZKHUH[DQG
\ LQGLFDWH RUJDQL]DWLRQDO FKDQJH DQG KLJK ,7 LQWHQVLW\ UHVSHFWLYHO\ (VWLPDWLRQV DUH EDVHG RQ
0/( IRUXQEDODQFHGSDQHOV6LJQLILFDQWHVWLPDWHV DW OHDVW DWDSSHDU LQEROGZLWK UREXVW




:H REWDLQ D SVHXGR5 RI DURXQG  ZKLFK LV VDWLVIDFWRU\ JLYHQ WKH
RYHUZKHOPLQJILUPKHWHURJHQHLW\LQWKHVDPSOH7KHFRQVWDQWWHUPGHQRWHVWKH
UHPDLQLQJ XQH[SODLQHG SDUW RI 7)3 DQG KDV D SRLQW HVWLPDWH RI DERXW 
(XURSHUIWH5HJUHVVLRQVKRZVDQRXWSXWHODVWLFLW\RIDQGIRUQRQ
,7 DQG ,7 FDSLWDO UHVSHFWLYHO\ 7KHVH HODVWLFLWLHV DUH FRPSDUDEOH ZLWK WKRVH
UHSRUWHG LQHDUOLHU VWXGLHV LQVLPLODUVHWWLQJV HJ%U\QMROIVVRQDQG+LWW
+HPSHOO6LUFDUDQG&KRL7KHUHVXOWVLQGLFDWHWKDWGRXEOLQJ
WKH VWRFN RI ,7 DQG QRQ,7 FDSLWDO OHDGV WR  DQG  JURZWK LQ ODERU
SURGXFWLYLW\ UHVSHFWLYHO\ FHWHULV SDULEXV 7KH FDSLWDO HODVWLFLWLHV DUH
VLJQLILFDQWO\ ODUJHU IRU VHUYLFHV MXGJHG DW  VLJQLILFDQFH OHYHO XVLQJ WKH
VWDQGDUG&KRZWHVW

7KH KLJKHU RXWSXW HODVWLFLW\ RI ,7 LQ VHUYLFHV FRPSDUHG WR PDQXIDFWXULQJ
KLJKOLJKWVWKHLQFUHDVLQJO\LPSRUWDQWUROHRILQIRUPDWLRQWHFKQRORJ\LQVHUYLFHV
DV HYLGHQFHG E\ DPRQJ RWKHUV %U\QMROIVVRQ DQG +LWW  4XLQQ HW DO
DQG5RDFK$QH[SODQDWLRQ LV WKDW VHUYLFHV ILUPVDUH LQJHQHUDO
PRUH NQRZOHGJHLQWHQVLYH WKDQPDQXIDFWXULQJ ILUPV DUH7KH KLJKHU LQWHQVLW\
DQG LPSRUWDQFH RI NQRZOHGJH LQ VHUYLFHVPDNHV FRPSXWHUV DPRUH LPSRUWDQW
WRROIRUSURFHVVLQJLQIRUPDWLRQDQGFRGLI\LQJDVVLPLODWLQJNQRZOHGJH$QRWKHU
H[SODQDWLRQ UHODWHV WR WKH ODERUPL[ LQ VHUYLFHV DQGPDQXIDFWXULQJZKHUH WKH
IRUPHU KDV RQ DYHUDJH D KLJKHU SURSRUWLRQ RI HGXFDWHG DQG WHFKQRORJLFDOO\
SURILFLHQWZRUNHUVZKRDUHPRUH OLNHO\ WRSRVVHVV WKHUHTXLUHGFDSDELOLW\DQG




UROH RI LQQRYDWLRQ WKHUHLQ 7KH VHUYLFHV VHFWRU PDLQO\ SURGXFHV LQWDQJLEOH
RXWSXWV DQG FDQ WKXV EHQHILW PRUH IURP WKH GLJLWDO RSWLRQV HQDEOHG E\ ,7
6DPEDPXUWK\ HW DO  =DPPXWR HW DO  ,Q WKLV VHJPHQW RI WKH
HFRQRP\ EXVLQHVV SURFHVVHV GHDO PRUH ZLWK LPPDWHULDO JRRGV VXFK DV
LQIRUPDWLRQDQGNQRZOHGJHDQG OHVVZLWKSK\VLFDOJRRGV7KLVSURYLGHVPRUH
RSSRUWXQLWLHVIRU,7WRVWUHDPOLQHDQGUHQRYDWHEXVLQHVVSURFHVVHVRIWKHILUP
0DQXIDFWXULQJ ILUPV WKRXJK UHO\PRUH RQ WUDGLWLRQDO5	'EDVHG LQQRYDWLRQ
DQGIDFHPRUHOLPLWVLQGLJLWL]LQJWKHLUERWWRPOLQHDFWLYLWLHV

&RPELQLQJ WKH HVWLPDWHV RI UHJUHVVLRQ  DQG WKHPHDQV RI RXWSXW DQG LQSXW
YDULDEOHV DOORZVXV WR FDOFXODWH WKHPDUJLQDO SURGXFW 03RI ,7 DQGQRQ,7
FDSLWDO)RU WKHZKROH VDPSOH WKHPDUJLQDOSURGXFW LVDQG IRU ,7DQG
QRQ,7 FDSLWDO UHVSHFWLYHO\ 7KLV LQGLFDWHV SURPLVLQJ SRWHQWLDOV IRU ,7
LQYHVWPHQWVZLWK D JURVV UDWH RI UHWXUQ WKDW LV DVPXFK DV HLJKW WLPHV WKDW RI














5HJUHVVLRQV  DQG  LQ7DEOH  UHSRUW WKH UHVXOWV RI HVWLPDWLQJPRGHO 
DIWHU XVLQJ WKHPD[LPXP OLNHOLKRRG HVWLPDWRU ,Q UHJUHVVLRQ ZHXVH WKH
RYHUDOO2& LQGLFDWRUZKLOH LQ UHJUHVVLRQ ZHGLVWLQJXLVKEHWZHHQ WKH WKUHH
W\SHV RI2& ,Q FRPSDULVRQZLWK WKH EDVHOLQH VSHFLILFDWLRQ WKH UHVXOWV RI WKH
V\VWHPVDSSURDFKDUHUREXVWIRUWKHVFDOHDQGRXWSXWHODVWLFLWLHVDVZHOODVIRU
RWKHUNH\PRGHOSDUDPHWHUV7KHIRXUWKFROXPQVKRZVWKHUHODWLYHGLVWULEXWLRQ
RIGLIIHUHQWFOXVWHU W\SHV LQ WKHVDPSOH&RQVLGHU ILUPVZLWKDW OHDVWDQDERYH





FRPSDUDEOH WR WKRVH LQ WKH EDVHOLQH UHJUHVVLRQ 5HJUHVVLRQ  LQFOXGHV
HVWLPDWHVRIWKUHHFOXVWHUVUHODWLYHWRWKHEDVHFOXVWHU7KHUHVXOWVHQGRUVH
WKH LGHDRI FRPSOHPHQWDULW\EHWZHHQ ,7DQG2&)LUPV WKDWKHDYLO\ LQYHVW LQ
,7EXWIDLOWRDFFRPPRGDWHUHTXLUHGRUJDQL]DWLRQDOFKDQJHVFOXVWHUIDFH
SURGXFWLYLW\GHFOLQHLQFRPSDULVRQWRWKHUHIHUHQFHJURXS7KLVILQGLQJUHIOHFWV
WKH DUJXPHQW RI 0LOJURP DQG 5REHUWV  WKDW SDUWLDO RU SLHFHPHDO
LPSOHPHQWDWLRQ RI RUJDQL]DWLRQDO FKDQJH OHDGV WR QHJDWLYH LPSDFWV RI ILUP
SHUIRUPDQFH 6LPLODUO\ ILUPV WKDW IDLO WR FRXSOH WKHLU 2& LQYHVWPHQWV ZLWK
SURSHUOHYHOVRI,7FDSLWDOH[SHULHQFHSRVLWLYHEXWLQVLJQLILFDQWHIIHFWVRQWKHLU
SURGXFWLYLW\ 7KLV UHODWHV WR WKH VLWXDWLRQZKHQ D FRPSDQ\ LQYHVWV KHDYLO\ LQ
FHUWDLQRUJDQL]DWLRQDOFKDQJHVEXWQRWVXIILFLHQWO\LQHQDEOLQJWHFKQRORJLHVWKDW
FDQVXSSRUWWKRVHFKDQJHVDQGUHVXOWLQJQHZVWUXFWXUHVDQGRUSURFHVVHV8QGHU
WKHVH FRQGLWLRQV 2& HIIRUWV DUH QRW VLJQLILFDQWO\ SURGXFWLYH DV WKH\ LPSRVH
VXEVWDQWLDOFRVWVDQGPDNHVRPHRIWKHROGURXWLQHVVWUXFWXUHVRUSURIHVVLRQV
RIWKHILUPLQHIIHFWLYHREVROHWH7KHRQO\JURXSRIILUPVWKDWPDQDJHWRDFTXLUH











FKDQJHV WRJHWKHU WKH SURGXFWLYLW\ HIIHFW LV VLJQLILFDQWO\ QHJDWLYH LQ WKH








$QRWKHU ILQGLQJ LV WKH VLJQLILFDQWO\ SRVLWLYH LPSDFW RI MRLQW SURFHVV DQG
ERXQGDU\ FKDQJHV DW ORZ OHYHOV RI ,7 FOXVWHU  DQG WKDW RI ERXQGDU\
FKDQJHV DORQH LQ WKHPDQXIDFWXULQJ VHFWRU FOXVWHU  7KLV FRUURERUDWHV
WKH LPSRUWDQFHRIERXQGDU\VSDQQLQJ LQWHUILUPGHYHORSPHQWV WRSURGXFWLYLW\
RIWKHILUPHYHQZKHQWKHVHGHYHORSPHQWVDUHQRWQHFHVVDULO\,7EDVHG
7KHQH[WVWHSLVWRXVHWKHHVWLPDWHGVWDWHFRHIILFLHQWVLH6DEFGDQGFRPSDUH
WKHP DJDLQVW WKH VHW RI LQHTXDOLW\ UHVWULFWLRQV LQ  LQ RUGHU WR WHVW IRU WKH
H[LVWHQFHRI FRPSOHPHQWDU\ RU VXEVWLWXWDEOH SUDFWLFHV7KHSURSHUPHWKRG IRU

















































































0/(HVWLPDWHV/RZHUERXQG /%DQGXSSHUERXQG 8%FULWLFDO YDOXHVEDVHGRQ WKH.RGGH




UHODWLRQVKLS H[LVWV EHWZHHQ DQ\ SDLU RI SUDFWLFHV XQGHU VWXG\ 7KH ILQGLQJV
FOHDUO\LPSO\FRPSOHPHQWDULW\EHWZHHQ,7DQGGLIIHUHQWGLPHQVLRQVRI2&7KH




,Q UHVSRQVH WR HQGRJHQHLW\ FRQFHUQVZH GHYHORSHG WKH WZRVWDJHPHWKRG ,Q
WKH ILUVW VWDJH PRGHO  2& YDULDEOHV DUH HVWLPDWHG XVLQJ D PXOWLYDULDWH






VWDWLVWLFV ZH ZURWH D FRPSXWHU SURJUDP LQ 0$7/$% 7KH SURJUDP FDQ EH PDGH
DYDLODEOHXSRQUHTXHVW

RI WKH ILUVW VWDJH 7DEOH  VKRZV WKDW ILUPV ZLWK ODUJHU VWRFNV RI ,7
HQGRZPHQWVDUHPRUHOLNHO\WRXQGHUWDNHRUJDQL]DWLRQDOFKDQJHV7KLVHIIHFWLV
SUHVHQW IRU DOO FDWHJRULHV RI 2& 7KH VLJQLILFDQW HQDEOLQJ HIIHFW RI QRQ,7
FDSLWDO LV JHQHUDOO\ ZHDNHU DQG HYHQ PLVVLQJ LQ VRPH FDVHV HVSHFLDOO\ LQ
VHUYLFHV LQGXVWULHV$QLQWHUHVWLQJ ILQGLQJ LV WKHVLJQLILFDQWO\QHJDWLYH LPSDFW
RIFRQYHQWLRQDOFDSLWDORQWKHSUREDELOLW\RIVWUXFWXUDOFKDQJHVLQWKHVHUYLFHV
VHFWRU)LUPVZLWK ODUJHVWRFNVRI TXDVLIL[HGDVVHWV IDFHJUHDWHUGHJUHHVRI
URXWLQL]DWLRQ VWUXFWXUDO LQIOH[LELOLW\LPPRELOLW\ DQG LQWHUQDO UHVLVWDQFH WR UH
RUJDQL]DWLRQZKLFKGLVFRXUDJHRU KDPSHU WKHLU VWUXFWXUDO FKDQJH LQLWLDWLYHV
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'XH WRVSDFHFRQVWUDLQWVZHRQO\UHSRUW WKHUHJUHVVLRQFRHIILFLHQWV&DOFXODWLQJ WKH





























     
     









7DEOH  UHSRUWV WKH UHVXOWV RI WKH VHFRQG VWDJH ZKLFK FRQVLVWV RI HVWLPDWLQJ
PRGHOXVLQJWKHSUHGLFWHGSURSHQVLWLHVWRFKDQJHIURPWKHILUVWVWDJH:H
XVHSUHGLFWLRQVIURPDXQLYDULDWHRUWULYDULDWHSURELWPRGHOGHSHQGLQJRQXVLQJ
WKH RYHUDOO 2& LQGLFDWRU UHJUHVVLRQ  DQG  RU GLVWLQJXLVKLQJ EHWZHHQ
GLIIHUHQWW\SHVRI2&UHJUHVVLRQDQG,QUHJUHVVLRQDQGWKH
HODVWLFLW\ RI QRQ,7 DQG HVSHFLDOO\ ,7 DUH KLJKHU WKDQ WKRVH UHSRUWHG LQ WKH
EDVHOLQHUHJUHVVLRQ$QLQWHUHVWLQJREVHUYDWLRQZKHQHQGRJHQHLW\RI2&LV
WDNHQLQWRDFFRXQWLVWKHQHJDWLYHFRQWULEXWLRQRI2&WRODERUSURGXFWLYLW\$
UHODWHG REVHUYDWLRQ LV WKH VLJQLILFDQWO\ QHJDWLYH LQWHUDFWLRQ EHWZHHQ QRQ,7
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6HFWRUGXPPLHV  <HV <HV <HV <HV
















































0RGHO/57HVW     
6DPSOHV $ $OO 0 0DQXIDFWXULQJ 66HUYLFHV3U[\] GHQRWHV WKH SUHGLFWHG SURSHQVLW\
OLNHOLKRRGDVVRFLDWHGZLWK WKH [\] FRQILJXUDWLRQ DV LQPRGHO ZKHUH[ \ DQG ] LQGLFDWH
SURFHVV VWUXFWXUH DQG ERXQGDU\ FKDQJHV UHVSHFWLYHO\ 3UZ LV GHILQHG VLPLODUO\ EDVHG RQ WKH
RYHUDOO2& LQGLFDWRU3U DQG3U DUH WKH UHIHUHQFH FDWHJRULHV(VWLPDWLRQV DUH EDVHG RQ
0/( IRUXQEDODQFHGSDQHOV6LJQLILFDQWHVWLPDWHV DW OHDVW DWDSSHDU LQEROGZLWK UREXVW




YDOXH IRU PDQXIDFWXULQJ ILUPV LI WKH HQGRJHQHLW\ RI 2& DQG WKHUHE\ WKH
HQDEOLQJHIIHFWRI,7 LVDFFRXQWHGIRU ,Q WKHVHUYLFHVVHFWRUWKH,7HODVWLFLW\
NHHSV LWV SRVLWLYH VLJQ EXW H[SHULHQFHV D VXEVWDQWLDO UHGXFWLRQ LQ PDJQLWXGH
FRPSDUHG WR UHJUHVVLRQV LQ 7DEOH  $SSDUHQWO\ ,7 FRQWULEXWHV SRVLWLYHO\ WR
SURGXFWLYLW\RIPDQXIDFWXULQJ ILUPV LQVRIDUDV LWHQDEOHV WKHP WRFKDQJH WKHLU
LQWHUQDO SURGXFWLRQ SURFHVVHV VWUXFWXUHV DQGRU ERXQGDULHV %H\RQG WKHVH
FKDQJHVWLPXODWLQJHIIHFWV,7GRHVQRWVKRZVLJQLILFDQWSURGXFWLYLW\HIIHFWVLQ
PDQXIDFWXULQJ ,Q VHUYLFHV WKRXJK ,7 HIIHFWV DUH QRW OLPLWHG WR ,7LQGXFHG
FKDQJH LQLWLDWLYHV2QO\SDUWRI WKHSURGXFWLYLW\HIIHFWRI ,7 LV WUDQVIRUPHG WR
WKHRUJDQL]DWLRQWKURXJKWKHFKDQJHFKDQQHOV,QOLQHZLWKWKHHDUOLHUILQGLQJVRI
WKLVVWXG\VXFKLQWHUDFWLRQVGRQRWH[LVWEHWZHHQWKHILUP¶VQRQ,7FDSLWDODQG
RUJDQL]DWLRQDO FKDQJHV WKH RXWSXW HODVWLFLW\ RI QRQ,7 FDSLWDO GRHV QRW
H[SHULHQFH D VHULRXV GHFOLQH LI HQGRJHQHLW\ LV WDNHQ LQWR DFFRXQW 5HJUHVVLRQ
 DOVR VKRZV WKDW GLIIHUHQW FRQILJXUDWLRQV RI FKDQJH SUDFWLFHV EHKDYH
GLIIHUHQWO\ LQ WKH PDQXIDFWXULQJ DQG VHUYLFHV VHFWRUV H[FHSW IRU SURFHVV DQG




WR GR ZLWK WKH QDWXUH RI FRPPRQ WDVNV DQG SURFHVVHV LQ WKHVH WZR VHFWRUV
&RPSXWHUV GR QRW GLUHFWO\ FRPSHWH ZLWK WDVNV WKDW LQYROYH KLJK OHYHOV RI
DEVWUDFWLRQ DQGRU DQDO\WLFV +RZHYHU WKH\ FDQ DLG WKH SURGXFWLYLW\ RI WKHVH
VRUWV RI WDVNV E\ VSHHGLQJ XS WKHLU H[HFXWLRQ 2Q WKH RWKHU KDQG FRPSXWHUV
GLUHFWO\ DIIHFW URXWLQH UHSHWLWLYH WDVNV ,Q WKLV UHVSHFW FRPSXWHUV FDQ
GUDPDWLFDOO\FKDQJHRUUHSODFHIRURFFXSDWLRQVWKDWDUHYXOQHUDEOHWRDXWRPDWLRQ
RUPHFKDQL]DWLRQHJDVVHPEO\OLQHZRUNHUV7KHILUVWW\SHRISURFHVVHVDQG




DQG GLIIHUHQW FRQILJXUDWLRQV RI RUJDQL]DWLRQDO FKDQJH &RQYHQWLRQDO FDSLWDO
H[KLELWVDVXEVWLWXWDELOLW\UHODWLRQVKLSZLWKPRVW2&DUUDQJHPHQWVH[FHSWZKHQ
RQO\ SURFHVV FKDQJHV DUH SUHVHQW 3U/Q1,7 RU ZKHQ LQ VHUYLFHV
VWUXFWXUH DQG ERXQGDU\ FKDQJHV MRLQWO\ RFFXU 3U/Q1,7 ,Q RWKHU
LQVWDQFHVWKHLQWHUDFWLRQVDUHHLWKHUQHJDWLYHRULQVLJQLILFDQW,7FDSLWDOH[KLELWV
FRPSOHPHQWDULW\ LQ VHUYLFHVZKHQ DOO W\SHV RI RUJDQL]DWLRQDO FKDQJH FRH[LVW
3U/Q,7 ZKLOH LW VKRZV VXEVWLWXWDELOLW\ ZKHQ RQO\ VWUXFWXUH DQG
ERXQGDU\ FKDQJHV KDSSHQ 3U/Q,7 ,Q PDQXIDFWXULQJ ZH FDQQRW
REVHUYHDQ\VLJQLILFDQWLQWHUDFWLRQEHWZHHQ,7DQG2&

7KHUH DUH FRQVLGHUDEOH GLIIHUHQFHV EHWZHHQ WKH UHVXOWV RI WKH WZRVWDJH
DSSURDFK DQG WKRVH RI WKH V\VWHPV PHWKRG LQ SDUWLFXODU ZKHQ ,7 FDSLWDO LV
FRQFHUQHG7KH V\QHUJLHV FRPSOHPHQWDULW\ HIIHFWV DQG FOXVWHULQJSDWWHUQV DUH
OHVV YLVLEOHZKHQZH H[SOLFLWO\ DFFRXQW IRU WKH HQGRJHQHLW\ RI RUJDQL]DWLRQDO
FKDQJHLQWKHHVWLPDWLRQV)XUWKHUPRUHWKHSURGXFWLYLW\HIIHFWVRI,7GLVDSSHDU
RU VLJQLILFDQWO\GLPLQLVKZKHQ,7HQDEOHGFKDQJH LV LQFRUSRUDWHG LQPRGHOLQJ
WKH ,7 YDOXH FUHDWLRQ SURFHVV 7KLV PHDQV WKDW D VLJQLILFDQW SDUW RI WKH
SURGXFWLYLW\ HIIHFWV QRUPDOO\ DWWULEXWHG WR ,7 LWVHOI DUH LQGHHG FRQWULEXWLRQV
IURPRWKHUSUDFWLFHV DQGSROLFLHVRI WKH ILUP WKDW DUH LQ WXUQSURYRNHGE\ ,7







+\SRWKHVLV  SRVWXODWHV D FRPSOHPHQWDULW\ UHODWLRQVKLS EHWZHHQ ,7 UHVRXUFHV
DQGSURFHVVFKDQJHVRIWKHILUP5HJUHVVLRQLQ7DEOHGRHVQRWVXSSRUW+
VLQFH D QHJDWLYH VWLOO LQVLJQLILFDQW LPSDFW IURP FOXVWHU  RQ ODERU
SURGXFWLYLW\ LV IRXQG +RZHYHU LQ WKH VDPH UHJUHVVLRQ SURFHVV FKDQJHV
EHFRPH HIIHFWLYH LI WKH\ DUH FRPELQHG ZLWK RWKHU W\SHV RI RUJDQL]DWLRQDO
FKDQJH &RPELQDWLRQV RI SURFHVV DQG ERXQGDU\ FKDQJHV RU SURFHVV DQG
VWUXFWXUHFKDQJHVWRJHWKHUZLWKKLJK,7LQWHQVLW\OHDGWRDSRVLWLYHFRQWULEXWLRQ
WRSURGXFWLYLW\FOXVWHUDQGUHVSHFWLYHO\7KHFRPELQDWLRQRIWKH




FRPSOHPHQWDULW\EHWZHHQ,7DQG2&37KH UHVXOWVRI WKH WZRVWDJHDSSURDFK
UHVHPEOHWKHVHILQGLQJV WRR$VUHJUHVVLRQ LQ7DEOHUHYHDOV ,7HQDEOHG
SURFHVVFKDQJHVRQO\OHDGWRDSRVLWLYHSURGXFWLYLW\LPSDFWLIWKH\JRWRJHWKHU
ZLWKERXQGDU\RUERXQGDU\DQGVWUXFWXUHFKDQJHV3UDQG3U7KH
HIIHFW RI SURFHVV FKDQJHV DORQH LV QHJDWLYH HVSHFLDOO\ LQ FDVH RI VHUYLFHV
3U5HJUHVVLRQUHSRUWVDVLJQLILFDQWSRVLWLYHLQWHUDFWLRQRQO\ZKHQ
SURFHVVFKDQJHVDUHMRLQHGZLWKVWUXFWXUHFKDQJHV3UOQ,7RULQFDVH
RI VHUYLFHV VLPXOWDQHRXVO\ ZLWK ERWK VWUXFWXUH DQG ERXQGDU\
FKDQJHV3UOQ,7
2YHUDOOZH FRQFOXGH WKDW+\SRWKHVLV  LV UHMHFWHG LQ LWV VLPSOHVW IRUPZKHQ
SURFHVV FKDQJHVDUH WKH RQO\ W\SHRIRFFXUULQJ FKDQJH LQ WKH ILUP ,I SURFHVV
FKDQJHVDUHFRPELQHGZLWKRWKHU W\SHVRIFKDQJH WKHFRPSOHPHQWDULWLHVZLWK
,7EHFRPHREVHUYDEOHDQGKHQFHWKHK\SRWKHVLVFDQQRWEHUHMHFWHG7KHDFWRI




%DVHG RQ WKH FOXVWHULQJ DSSURDFK UHSRUWHG LQ UHJUHVVLRQ  ZH REVHUYH WKDW
VWUXFWXUDOFKDQJHVDFFRPSDQLHGE\KLJKOHYHOVRI,7LQWHQVLW\GRQRWOHDGWRD
VLJQLILFDQWO\ SRVLWLYH LPSDFW RQ ODERU SURGXFWLYLW\ XQOHVV WKH\ DUH FRPELQHG
ZLWKERXQGDU\FKDQJHV FOXVWHU  IRU VHUYLFHVSURFHVV FKDQJHV FOXVWHU
 WKHZKROH VDPSOHRUSURFHVV DQGERXQGDU\FKDQJHV WRJHWKHU FOXVWHU
 IRU VHUYLFHV7KLV ILQGLQJ LV LQ OLQHZLWK WKHFRQFOXVLRQ WKDWGLIIHUHQW
GLPHQVLRQV RI RUJDQL]DWLRQDO FKDQJH GR QRW VHHP WR DFW LQGHSHQGHQWO\ EXW
UDWKHULQFRKHUHQWDQGFRQQHFWHGVHWVRIVSHFLILFSUDFWLFHV$QLQWHUHVWLQJUHVXOW
IURP 7DEOH  LV WKH VLJQLILFDQW QHJDWLYH HIIHFW RQ SURGXFWLYLW\ IURP WKH
FRPELQDWLRQRIVWUXFWXUHDQGERXQGDU\FKDQJHVDQGKLJKOHYHOVRI,7LQWHQVLW\




VHFWRUDO GLIIHUHQFHV WKH HYLGHQFH IRU FRPSOHPHQWDULW\ LV VKDUSHU IRU WKH
VHUYLFHV 7KH UHVXOWV RI WKH WZRVWDJH DSSURDFK LQ 7DEOH  UHYHDOV WKDW ,7
HQDEOHG VWUXFWXUDO FKDQJHV FRQWULEXWH WR SURGXFWLYLW\ JURZWK HLWKHU DORQH
3U IRU PDQXIDFWXULQJ RU ZKHQ WKH\ DUH FRPELQHG ZLWK ERXQGDU\
FKDQJHV3UIRUVHUYLFHVRUERXQGDU\DQGSURFHVVFKDQJHV3UIRU
ERWKPDQXIDFWXULQJDQGVHUYLFHV$V WR WKHLQWHUDFWLRQVLQUHJUHVVLRQQR
FOHDUFXW FRQFOXVLRQ FDQ EH GHULYHG ,Q WKH PDQXIDFWXULQJ VHFWRU ZH FDQQRW
REVHUYHDQ\VLJQLILFDQWLQWHUDFWLRQVEHWZHHQ,7DQGVWUXFWXUHFKDQJHVZKHQWKH
FKDQJHLQGXFLQJHIIHFWVRI,7KDYHDOUHDG\EHHQDFFRXQWHGIRU,QVHUYLFHVZH








H[SODQDWLRQV DUH YDOLG )LUVW PDMRU VWUXFWXUDO FKDQJHV LQ WKH PDQXIDFWXULQJ
VHFWRUVHHPWRKDYHDVWURQJWHFKQRORJLFDOGULYHUZKLOHLQWKHVHUYLFHVVHFWRU
RWKHU IDFWRUV VXFK DV PDUNHW RU FRPSHWLWLYH IRUFHV VHHP WR GULYH VWUXFWXUDO
FKDQJHV6HFRQGPDQXIDFWXULQJILUPVUHO\PRUHWKDQVHUYLFHVILUPVRQSK\VLFDO
PDWHULDOV PHFKDQLFDO PDFKLQHULHV DQG EXLOGLQJ VWUXFWXUHV ZKLFK DUH PRUH
SK\VLFDOO\ERXQGHGDQGULJLGFRPSDUHG WRKXPDQDQGNQRZOHGJHFDSLWDO7KH
OHVVIOH[LEOHDQGDGDSWDEOHVWUXFWXUHRIPDQXIDFWXULQJILUPVPDNHVLWKDUGHUIRU
WKHP WR FRPELQH VWUXFWXUDO FKDQJHV ZLWK RWKHU W\SHV RI FKDQJH WR DFKLHYH
SHUIRUPDQFH LPSURYHPHQWV LQ WKH VKRUW WHUP0DQXIDFWXULQJ ILUPVQHHGPRUH
WLPHWKDQWKHDYHUDJHPRQWKWLPHODJREVHUYDEOHLQRXUVDPSOHWREHDEOH






ZKHQ RQ WRS RI ERXQGDU\ FKDQJHV VWUXFWXUH FKDQJHV DUH SUHVHQW FOXVWHU
 IRU VHUYLFHV SURFHVV FKDQJHV DUH SUHVHQW FOXVWHU  RU ERWK
VWUXFWXUH DQG SURFHVV FKDQJHV DUH SUHVHQW FOXVWHU  IRU VHUYLFHV 7KH
FRPSOHPHQWDULW\UHODWLRQVKLSEHWZHHQ,7DQG2&%LQWKHPDQXIDFWXULQJVHFWRU
GRHVQRWPHHWDOOWKHLQHTXDOLW\UHVWULFWLRQVUHTXLUHGIRUDGHFLVLYHWHVWUHVXOWDW
 RU  VLJQLILFDQFH OHYHO DV VKRZQ LQ 7DEOH  7KH FRPSOHPHQWDULW\
HYLGHQFHWKRXJKUHPDLQVVLJQLILFDQWO\VWURQJIRUWKHVHUYLFHVVXEVDPSOH
7KH ILQGLQJV LQ 7DEOH  DOVR IDYRU ,72&% FRPSOHPHQWDULW\ ,7HQDEOHG
ERXQGDU\FKDQJHVOHDGWRSURGXFWLYLW\JURZWKLQVHUYLFHVZLWKRXWUHVSHFWWRWKH
SUHVHQFH RU DEVHQFH RI RWKHU FKDQJH SUDFWLFHV 3U 3U 3U
DQG 3U ,Q PDQXIDFWXULQJ WKRXJK ERXQGDU\ FKDQJHV QHHG WR EH
FRPELQHGZLWK HLWKHU SURFHVV RU SURFHVV DQG VWUXFWXUH FKDQJHV 3U DQG
3U UHVSHFWLYHO\ 8QGHU RWKHU FLUFXPVWDQFHV WKH FRQWULEXWLRQ RI
ERXQGDU\ FKDQJHV WR SURGXFWLYLW\ LV LQVLJQLILFDQW RU QHJDWLYH 3U DQG
3UUHVSHFWLYHO\ ,QWHUDFWLRQVZLWK,7FDSLWDOLQUHJUHVVLRQSURGXFH
LQWHUHVWLQJ UHVXOWV%RXQGDU\FKDQJHV LQFUHDVH WKHRXWSXW HODVWLFLW\RI ,7RQO\
ZKHQWKH\RFFXUDORQHRULQFDVHRIVHUYLFHVLQFRPELQDWLRQZLWKERWKSURFHVV
DQG VWUXFWXUH FKDQJHV:KHQ WKH\ DUH MRLQHG ZLWK HLWKHU SURFHVV RU VWUXFWXUH
FKDQJHV D QHJDWLYH RU LQVLJQLILFDQW HIIHFW RQ ,7 HODVWLFLW\ LV REVHUYHG
3UOQ,7DQG3UOQ,7















7KH PDLQ ILQGLQJV RI WKLV UHVHDUFK FDQ EH VXPPDUL]HG DV IROORZ )LUVW ,7
H[KLELWV D PDUJLQDO SURGXFWLYLW\ RI DV ODUJH DV HLJKW WLPHV WKDW RI RUGLQDU\
FDSLWDO )LUPV LQ WKH VHUYLFHV VHFWRUV RI WKH HFRQRP\ HQMR\ KLJKHU PDUJLQDO
SURGXFWV RI ,7 DOPRVW WZR WLPHV WKDQ WKHLU PDQXIDFWXULQJ FRXQWHUSDUWV
6HFRQG RUJDQL]DWLRQDO FKDQJHV FRQWULEXWH WR ODERU SURGXFWLYLW\ RI WKH ILUP LI
FRPELQHGZLWKSURSHUOHYHOVRIWHFKQRORJ\LQYHVWPHQWVDWOHDVWDVKLJKDVWKH
LQGXVWU\ DYHUDJH 7KLUG VWUXFWXUH FKDQJHV DUH IRXQG WR EH UHODWLYHO\ PRUH
LPSRUWDQW IRUPDQXIDFWXULQJ ILUPVZKLOH ERXQGDU\ FKDQJHV DUHPRUH UHOHYDQW
IRUVHUYLFHV3URFHVVFKDQJHVDUHRIVLPLODULPSRUWDQFHIRUERWKPDQXIDFWXULQJ
DQG VHUYLFHV ILUPV'LIIHUHQW GLPHQVLRQV RI FKDQJHKDYHGLYHUJHQW SRWHQWLDO
HIIHFWVRQSURGXFWLYLW\DQGKHQFHFRPELQLQJWKHPLQWRDVLQJOH2&LQGLFDWRUDV
LQDQXPEHURISUHYLRXVVWXGLHVFDQREVFXUHWKHLQHIILFLHQFLHVDVVRFLDWHGZLWK
VSHFLILF FKDQJH FRQILJXUDWLRQV HVSHFLDOO\ LI LQWHUVHFWRUDO GLIIHUHQFHV DUH
FRQFHUQHG DQG PD\ OHDG WR PLVOHDGLQJ UHVXOWV )RXUWK ZH GLVFRYHU
VLJQLILFDQWO\QHJDWLYH LQWHUDFWLRQV LQ WKHIRUPRIVXEVWLWXWDELOLW\UHODWLRQVKLSV
EHWZHHQ WKHFRQYHQWLRQDO QRQ,7 W\SHRIFDSLWDODQG2&HIIRUWVRI WKH ILUP
7KLV KLJKOLJKWV WKH KDPSHULQJ RU GHFHOHUDWLQJ HIIHFWV RI FRQYHQWLRQDO FDSLWDO
WKDW LV W\SLFDOO\ FKDUDFWHUL]HG DV TXDVLIL[HG DVVHWV ZLWK ORZ GHJUHHV RI
IXQFWLRQDO IOH[LELOLW\ VWUXFWXUDO DGDSWDELOLW\ DQG UHXVDELOLW\ LQ GLYHUVH
DSSOLFDWLRQGRPDLQV7KLV VKHGV OLJKWRQ WKH IXQGDPHQWDOGLIIHUHQFHVEHWZHHQ
,7 DQG QRQ,7 FDSLWDO XQGHU FKDQJH FRQGLWLRQV DQG KRZ WKH\ LQWHUDFW ZLWK
FKDQJHLQLWLDWLYHVRIWKHILUP7KHKLQGHULQJHIIHFWVRIQRQ,7FDSLWDODUHPRUH
HYLGHQW LQ VHUYLFHV DQG LQ FDVH RI VWUXFWXUH DQG ERXQGDU\ FKDQJHV DQG OHVV
SURFHVV FKDQJHV )LIWK ,7 LV IRXQG WR KDYH D GXDO UROH ZLWK UHJDUG WR
RUJDQL]DWLRQDOFKDQJH,QDGGLWLRQWRFRPSOHPHQWLQJRUVXSSRUWLQJWKHFKDQJH
LQLWLDWLYHVRIWKHILUP,7DOVRVWLPXODWHVRULQLWLDWHVFHUWDLQW\SHVRIFKDQJHLQ
SDUWLFXODU VWUXFWXUH DQG ERXQGDU\ FKDQJHV 7KHVH VXEVHTXHQW FKDQJHV DQG
LQYHVWPHQWV LQ RUJDQL]DWLRQDO FDSLWDO H[SODLQ DPDMRU SDUW RI WKH SHUIRUPDQFH
HIIHFWVRI,76L[WKRXUDQDO\VLVUHYHDOVWKDWWKHSULPDU\UROHRI,7GHSHQGVRQ
WKH QDWXUH RI WKH ILUP )RUPDQXIDFWXULQJ ILUPV ,7 SOD\VPRUH WKH UROH RI D
FKDQJHRULJLQDWRUZKLOHIRUVHUYLFHVILUPVLWPDLQO\SOD\VWKHUROHRIDFKDQJH
FRPSOHPHQW7KLVVXJJHVWVWKDWGLIIHUHQWW\SHVRI,7DSSOLFDWLRQVPLJKWEHPRUH
SURGXFWLYH LQ GLIIHUHQW LQGXVWULDO FRQWH[WV SDUWO\ GHSHQGLQJ RQ WKH GHJUHH RI
URXWLQL]DWLRQ DQG PHFKDQL]DWLRQ RIEXVLQHVV SURFHVVHV DQG IXQFWLRQDO WDVNV
VXSSRUWHG E\ ,7 )LQDOO\ WKLV UHVHDUFK GRFXPHQWV FRPSOH[ G\QDPLFV DPRQJ
GLIIHUHQW W\SHVRIRUJDQL]DWLRQDO FKDQJH ,7HQDEOHGSURFHVV FKDQJHV W\SLFDOO\
OHDGWRSHUIRUPDQFHLPSURYHPHQWVRQO\ZKHQWKH\DUHFRPELQHGZLWKVWUXFWXUH











7KHSUHVHQW UHVHDUFK UDLVHV LPSRUWDQW TXHVWLRQV HDFKRIZKLFKRSHQV XSQHZ
GRRUV IRU IXWXUH UHVHDUFK LQ GLIIHUHQW GLUHFWLRQV ,Q WKLV VWXG\ RUJDQL]DWLRQDO
FKDQJH LV VSHFLILHG WKURXJK D PXOWLGLPHQVLRQDO PHDVXUH HQFRPSDVVLQJ WKH
WKUHH SULPDU\ GLPHQVLRQV RI FKDQJH +RZHYHU LQGLYLGXDO GLPHQVLRQV DUH
PHDVXUHGWKURXJKDVHWRIGLFKRWRPRXVYDULDEOHV)XUWKHULQIRUPDWLRQDERXWWKH
LQWHQVLW\RIGLIIHUHQW W\SHVRIFKDQJHRU WKHLUUHODWLYH LPSRUWDQFHFDQHQKDQFH
RXU XQGHUVWDQGLQJ RI WKH UHOHYDQW SKHQRPHQD 1HYHUWKHOHVV LW LV KDUG WR
PHDVXUH FRQFHSWV OLNH RUJDQL]DWLRQDO FKDQJH LQ DQ REMHFWLYH TXDQWLWDWLYH
PDQQHU HVSHFLDOO\ ZKHQ PRVW RI WKH HIIHFWV DQG FRQVHTXHQFHV KDYH DQ
LQWDQJLEOHTXDOLWDWLYHQDWXUH3HUKDSVDQHVWLPDWHRIWKHWRWDODPRXQWRIUHODWHG
RSSRUWXQLW\FRVWVDVVRFLDWHGZLWKDFKDQJHLQLWLDWLYHRYHULWVHQWLUHOLIHF\FOH
RU DQHVWLPDWH RI WKH QXPEHU RI KXPDQ DJHQWV WKDW DUH GLUHFWO\ RU LQGLUHFWO\
LQYROYHGLQLPSOHPHQWLQJDQGVXVWDLQLQJDFKDQJHSURMHFWFDQEHFRQVLGHUHGDV
JRRGLQGLFDWRUVIRUTXDQWLI\LQJ2&
$QRWKHU LQWHUHVWLQJ DYHQXH IRU IXWXUH UHVHDUFK LV D WKRURXJK DQDO\VLV RI WKH
XQGHUO\LQJG\QDPLFVEHKLQGGLIIHUHQWW\SHVRIWHFKQRORJ\GULYHQFKDQJHLQVLGH





VHUYLFHV ILUPV" 7KHVH TXHVWLRQV FDQ DOVR EH LQYHVWLJDWHG DW ORZHU OHYHOV RI
VHFWRUDO DJJUHJDWLRQ WR H[SORUH LQWUDVHFWRU GLIIHUHQFHV ZLWKLQ PDQXIDFWXULQJ
DQGVHUYLFHVVHFWRUV
6RPH LQGXVWULHV PRVW LPSRUWDQWO\ WKH ILQDQFLDO VHFWRU LQFOXGLQJ EDQNLQJ
LQVXUDQFHDQGSHQVLRQIXQGVDUHODFNLQJLQRXUGDWD$VWKHILQDQFLDOVHFWRULVD
VHUYLFHLQQRYDWLYH VHFWRU DQG DQ LQWHQVLYH XVHU RI ,7 ZH H[SHFW D VKDUSHU
GLIIHUHQFHEHWZHHQWKHVHUYLFHVDQGPDQXIDFWXULQJVHFWRUVLQWHUPVRIWKHOHYHO
RI ,7 SD\RIIV DQG LQWHQVLW\ RI FRPSOHPHQWDULWLHV LI WKH ILQDQFLDO VHFWRU LV
LQFOXGHG$QRWKHU FKDOOHQJLQJDUHQD IRU IXWXUH UHVHDUFKFRQFHUQV WKH VWXG\RI
WLPHODJ HIIHFWV ,W GHVHUYHV D VHSDUDWH VWXG\ RQ KRZ WKH FRPSOHPHQWDULW\
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
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SHUIRUPDQFH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&KDUL 0 ' 5 6 'HYDUDM 3 'DYLG  7KH ,PSDFW RI ,QIRUPDWLRQ
7HFKQRORJ\ ,QYHVWPHQWV DQG 'LYHUVLILFDWLRQ 6WUDWHJLHV RQ )LUP
3HUIRUPDQFH0DQDJHPHQW6FLHQFH
&KRL % 6 . 3RRQ - * 'DYLV  (IIHFWV RI NQRZOHGJH PDQDJHPHQW
VWUDWHJ\RQRUJDQL]DWLRQDOSHUIRUPDQFH$FRPSOHPHQWDULW\WKHRU\EDVHG
DSSURDFK2PHJD±
&RORPER 0 * 0 'HOPDVWUR  7KH 'HWHUPLQDQWV RI 2UJDQL]DWLRQDO
&KDQJHDQG6WUXFWXUDO,QHUWLD7HFKQRORJLFDODQG2UJDQL]DWLRQDO)DFWRUV
-RXUQDORI(FRQRPLFV	0DQDJHPHQW6WUDWHJ\±
'HGULFN - 9 *XUED[DQL . .UDHPHU  ,QIRUPDWLRQ 7HFKQRORJ\ DQG
(FRQRPLF 3HUIRUPDQFH $ &ULWLFDO 5HYLHZ RI WKH (PSLULFDO (YLGHQFH
$&0&RPSXWLQJ6XUYH\V±
'HYDQQD0$17LFK\&UHDWLQJWKH&RPSHWLWLYH2UJDQL]DWLRQRIWKH




'DYHQSRUW 7  3URFHVV ,QQRYDWLRQ 5HHQJLQHHULQJ :RUN 7KURXJK
,QIRUPDWLRQ7HFKQRORJ\+DUYDUG%XVLQHVV6FKRRO3UHVV%RVWRQ0$
(QQHQ($5LFKWHU7KHZKROHLVPRUHWKDQWKHVXPRILWVSDUWVRULVLW"
$ UHYLHZ RI WKH HPSLULFDO OLWHUDWXUH RQ FRPSOHPHQWDULWLHV LQ
RUJDQL]DWLRQV-RXUQDORI0DQDJHPHQW
)LHGOHU ) (  $ WKHRU\ RI OHDGHUVKLS HIIHFWLYHQHVV0F*UDZ+LOO 1HZ
<RUN1<

)UHHPDQ 6 - . 6 &DPHURQ  2UJDQL]DWLRQDO GRZQVL]LQJ $
FRQYHUJHQFHDQGUHRULHQWDWLRQIUDPHZRUN2UJDQL]DWLRQ6FLHQFH±






)XON - * 'H6DQFWLV  (OHFWURQLF FRPPXQLFDWLRQ DQG FKDQJLQJ
RUJDQL]DWLRQDOIRUPV2UJDQL]DWLRQ6FLHQFH±
*HURVNL 3 3 *UHJJ  &RUSRUDWH UHVWUXFWXULQJ LQ WKH 8. GXULQJ WKH
UHFHVVLRQ%XVLQHVV6WUDWHJ\5HYLHZ±
*LXUL367RUULVL1=LQRY\HYD,&7VNLOOVDQGRUJDQL]DWLRQDOFKDQJH
HYLGHQFH IURP ,WDOLDQ PDQXIDFWXULQJ ILUPV ,QGXVWULDO DQG &RUSRUDWH
&KDQJH












+HGOXQG *  $ PRGHO RI NQRZOHGJH PDQDJHPHQW DQG WKH 1)RUP
FRUSRUDWLRQ6WUDWHJLF0DQDJHPHQW-RXUQDO±




+LWW /0 ( %U\QMROIVVRQ  ,QIRUPDWLRQ WHFKQRORJ\ DQG LQWHUQDO ILUP





-DUYHQSDD 6 % ,YHV  7KH JOREDO QHWZRUN RUJDQL]DWLRQ RI WKH IXWXUH
,QIRUPDWLRQ PDQDJHPHQW RSSRUWXQLWLHV DQG FKDOOHQJHV -RXUQDO RI
0DQDJHPHQW,QIRUPDWLRQ6\VWHPV
-HIIHUV3,:$0XKDQQD%51DXOW,QIRUPDWLRQ7HFKQRORJ\DQG
3URFHVV 3HUIRUPDQFH $Q (PSLULFDO ,QYHVWLJDWLRQ RI WKH ,QWHUDFWLRQ
%HWZHHQ,7DQG1RQ,75HVRXUFHV'HFLVLRQ6FLHQFHV
.DQWHU 5 0  7UDQVFHQGLQJ %XVLQHVV %RXQGDULHV  :RUOG
0DQDJHUV9LHZ&KDQJH+DUYDUG%XVLQHVV5HYLHZ
.DVW ) - 5RVHQ]ZHLJ  &RQWLQJHQF\ 9LHZV RI 2UJDQL]DWLRQ DQG
0DQDJHPHQW6FLHQFH5HVHDUFK$VVRFLDWHV&KLFDJR,/
.HOOH\ 0 5  3URGXFWLYLW\ DQG ,QIRUPDWLRQ 7HFKQRORJ\ 7KH (OXVLYH
&RQQHFWLRQ0DQDJHPHQW6FLHQFH
.RGGH ' ) 3DOP  :DOG FULWHULD IRU MRLQWO\ WHVWLQJ HTXDOLW\ DQG
LQHTXDOLW\UHVWULFWLRQV(FRQRPHWULFD
.RHOOLQJHU37KHUHODWLRQVKLSEHWZHHQWHFKQRORJ\LQQRYDWLRQDQGILUP






/DZOHU ( ' 6 $ 0RKUPDQ ( /HGIRUG -U  6WUDWHJLHV IRU +LJK
3HUIRUPDQFH 2UJDQL]DWLRQV (PSOR\HH ,QYROYHPHQW 740 DQG
5HHQJLQHHULQJ 3URJUDPV LQ )RUWXQH  &RUSRUDWLRQV -RVVH\%DVV 6DQ
)UDQFLVFR&$
/HRQDUGL30$FWLYDWLQJWKH,QIRUPDWLRQDO&DSDELOLWLHVRI,QIRUPDWLRQ
7HFKQRORJ\ IRU 2UJDQL]DWLRQDO &KDQJH2UJDQL]DWLRQ 6FLHQFH  ±

/HRQDUGL 3 0 ' ( %DLOH\  7UDQVIRUPDWLRQDO WHFKQRORJLHV DQG WKH
FUHDWLRQRI1HZ:RUNSUDFWLFHV0DNLQJLPSOLFLWNQRZOHGJHH[SOLFLWLQWDVN
EDVHGRIIVKRULQJ0,64XDUWHUO\
/HYLQWKDO ' $  $GDSWDWLRQ RQ 5XJJHG /DQGVFDSHV 0DQDJHPHQW
6FLHQFH
0DORQH 7 : - <DWHV 5 , %HQMDPLQ  (OHFWURQLF 0DUNHWV DQG
(OHFWURQLF+LHUDUFKLHV&RPPXQLFDWLRQVRIWKH$&0±
0DUWLQVRQV 0 *  5DGLFDO 3URFHVV ,QQRYDWLRQ 8VLQJ ,QIRUPDWLRQ
7HFKQRORJ\7KH7KHRU\ WKH3UDFWLFH DQG WKH)XWXUHRI5HHQJLQHHULQJ
,QWHUQDWLRQDO-RXUQDORI,QIRUPDWLRQ0DQDJHPHQW
0HOYLOOH 1 9 *XUED[DQL . .UDHPHU  7KH SURGXFWLYLW\ LPSDFW RI
LQIRUPDWLRQ WHFKQRORJ\ DFURVVFRPSHWLWLYH UHJLPHV7KH UROH RI LQGXVWU\
FRQFHQWUDWLRQDQGG\QDPLVP'HFLVLRQ6XSSRUW6\VWHPV
0HOYLOOH1..UDHPHU9*XUED[DQL5HYLHZ,QIRUPDWLRQWHFKQRORJ\
DQG RUJDQL]DWLRQDO SHUIRUPDQFH $Q LQWHJUDWLYH PRGHO RI ,7 EXVLQHVV
YDOXH0,64XDUWHUO\
0HUFKDQW + ' 6FKHQGHO  +RZ GR LQWHUQDWLRQDO MRLQW YHQWXUHV FUHDWH
VKDUHKROGHUYDOXH"6WUDWHJLF0DQDJHPHQW-RXUQDO
0LOHV5(&&6QRZ-$0DWKHZV+-&ROHPDQ2UJDQL]LQJLQ





0LOJURP 3 - 5REHUWV  7KH HFRQRPLFV RI PRGHUQ PDQXIDFWXULQJ

























2WOH\ ' 7  7KH FRQWLQJHQF\ WKHRU\ RI PDQDJHPHQW DFFRXQWLQJ
$FKLHYHPHQWDQGSURJQRVLV$FFRXQWLQJ2UJDQL]DWLRQVDQG6RFLHW\

3UDKDODG & . * +DPHO  7KH FRUH FRPSHWHQFH RI WKH FRUSRUDWLRQ
+DUYDUG%XVLQHVV5HYLHZ±
3LFNHULQJ -0 -/.LQJ +DUGZLULQJZHDN WLHV ,QWHURUJDQL]DWLRQDO
FRPSXWHUPHGLDWHG FRPPXQLFDWLRQ RFFXSDWLRQDO FRPPXQLWLHV DQG
RUJDQL]DWLRQDOFKDQJH2UJDQL]DWLRQ6FLHQFH
3LYD0(6DQWDUHOOL09LYDUHOOL7KHVNLOOELDVHIIHFWRIWHFKQRORJLFDO





4XLQQ - % - - %DUXFK 3 & 3DTXHWWH  7HFKQRORJ\ LQ 6HUYLFHV
6FLHQWLILF$PHULFDQ
5DGQHU 5  7KH RUJDQL]DWLRQ RI GHFHQWUDOL]HG LQIRUPDWLRQ SURFHVVLQJ
(FRQRPHWULFD±




6DKD\P $ + . 6WHHQVPD 0 $ 6FKLOOLQJ  7KH ,QIOXHQFH RI
,QIRUPDWLRQ7HFKQRORJ\RQ WKH8VHRI/RRVHO\&RXSOHG2UJDQL]DWLRQDO
)RUPV$Q,QGXVWU\/HYHO$QDO\VLV2UJDQL]DWLRQ6FLHQFH
6DPEDPXUWK\ 9 $ %KDUDGZDM 9 *URYHU  6KDSLQJ DJLOLW\ WKURXJK
GLJLWDO RSWLRQV UHFRQFHSWXDOL]LQJ WKH UROH RI LQIRUPDWLRQ WHFKQRORJ\ LQ
FRQWHPSRUDU\ILUPV0,64XDUWHUO\
6DQNDUDQDUD\DQDQ 5 $ 6XQGDUDUDMDQ  (OHFWURQLF 0DUNHWV 6HDUFK
&RVWV DQG )LUP %RXQGDULHV ,QIRUPDWLRQ V\VWHPV 5HVHDUFK  

6KDK 5 3 7 :DUG  'HILQLQJ DQG GHYHORSLQJ PHDVXUHV RI OHDQ
SURGXFWLRQ-RXUQDORI2SHUDWLRQV0DQDJHPHQW
6LJJHONRZ 1 0LVSHUFHLYLQJ ,QWHUDFWLRQV DPRQJ &RPSOHPHQWV DQG
6XEVWLWXWHV 2UJDQL]DWLRQDO &RQVHTXHQFHV0DQDJHPHQW 6FLHQFH 

6LUFDU6 -&KRL$ VWXG\RI WKH LPSDFWRI LQIRUPDWLRQ WHFKQRORJ\RQ
ILUP SHUIRUPDQFH D IOH[LEOH SURGXFWLRQ IXQFWLRQ DSSURDFK ,QIRUPDWLRQ
6\VWHPV-RXUQDO
6LUFDU 6 - / 7XUQERZ % %RQGRORL  7KH LPSDFW RI LQIRUPDWLRQ
WHFKQRORJ\ LQYHVWPHQWV RQ ILUP SHUIRUPDQFH -RXUQDO RI 0DQDJHPHQW
,QIRUPDWLRQ6\VWHPV±
6WDWLVWLFV &DQDGD  'HSUHFLDWLRQ 5DWHV IRU WKH 3URGXFWLYLW\ $FFRXQWV
5HVHDUFK3DSHU7KH&DQDGLDQ3URGXFWLYLW\5HYLHZ













:RODN )  7HVWLQJ LQHTXDOLW\ FRQVWUDLQWV LQ OLQHDU HFRQRPHWULF
PRGHOV-RXUQDORI(FRQRPHWULFV
=DPPXWR5)7/*ULIILWK$0DMFKU]DN'-'RXJKHUW\6)DUDM
,QIRUPDWLRQ 7HFKQRORJ\ DQG WKH &KDQJLQJ )DEULF RI 2UJDQL]DWLRQ
2UJDQL]DWLRQ6FLHQFH
=DFN0 +  'HYHORSLQJ D NQRZOHGJH VWUDWHJ\&DOLIRUQLD0DQDJHPHQW
5HYLHZ±
=DQG ) & YDQ %HHUV  (QWHUSULVH 6\VWHPV $GRSWLRQ DQG )LUP
3HUIRUPDQFHLQ(XURSH7KH5ROHRI,QQRYDWLRQ'58,':RUNLQJ3DSHU





=HOO '  &KDQJLQJ E\ 'HVLJQ 2UJDQL]DWLRQDO ,QQRYDWLRQ DW +HZOHWW
3DFNDUG&RUQHOO8QLYHUVLW\3UHVV,WKDFD1<
=HQJHU 7 5 : 6 +HVWHUO\  7KH GLVDJJUHJDWLRQ RI FRUSRUDWLRQV
6HOHFWLYH LQWHUYHQWLRQ KLJKSRZHUHG LQFHQWLYHV DQG PROHFXODU XQLWV
2UJDQL]DWLRQ6FLHQFH±
=RUQR]D & & 5 / $OFDPt  7KH (QDEOLQJ 5ROH RI ,QIRUPDWLRQ
7HFKQRORJLHVRQWKH(PHUJHQFHRI1HZ2UJDQL]DWLRQDO)RUPV0DQDJHPHQW
VSHFLDOLVVXH2UJDQL]DWLRQDO'RZQVL]LQJ
=XERII 6  ,Q WKH $JH RI WKH 6PDUW0DFKLQH 7KH )XWXUH RI:RUN DQG
3RZHU%DVLF%RRNV1HZ<RUN1<
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